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Brighton Plant, Rochester, N.Y., 
with loading lines for tank cars 
and motor trucks. 


Service! 


ALL on our Special Service Department regarding your 
C road problems or the conditions in your viciaity. We 

gladly put the skill and experience of our engineers at 
your disposal. This service is free for the asking. If you 
are interested in better roads and lower taxes, here is an 
organization that can be of real service to you. 


Tarvia— When you want it 


In road work, building or repair, nothing is more important 

than having material on hand when it is wanted. Delays 

and hold-ups on delivery are expensive. Tarvia Service can 

be depended upon. Tarvia Service is always “on the job.” 
Tarvia— Where you want it 

Back of Tarvia Service stands the great Barrett organiza- 


Ay 


























f| | \, New York Chicago Philadelphia Boston 
. : Detroit New Orleans Birmingham Kansas City Th 
Salt Lake City Seattle Peoria Atlanta e 
Johnstown Lebanon Youngstown Toledo 
izabeth Buffalo Baltimore Omaha 
THE BARRETT COMPANY. Limited: Montreal Toronto Winnipeg 





JUNE 11, 








Above: Tank wagon spray- 
ing “‘Tarvia-X”’ under steam 
pressure with: special Bar- 
rett nozzle. 


Left: Tarvia_ Station at 
Syracuse, _Y., completely 
equipped to ship in tank cars, 


motor trucks or barrel lots. 


Service 
i. 


placed all over the U. S. These 
located to afford efficient centers 


branches, 
strategically 
You can always get Tarvia where you want it. 


tioh with its 
bramches are 
of distribution. 
i . . 
Tarvia—How you want it 
Tarvia can be delivered by tank car, motor truck, tank wagon 
or in barrels. As a rule, Tarvia motor truck service is avail- 
able within 40 miles of any Barrett Service Station or plant. 
When the size of the job warrants, motor trucks may be 
furnished at any distance from the plant or service station, 
the trucks operating from tank cars placed on sidings, 


Motor truck distribution is faster 
slight increase in price necessary to cover the use of the 
trucks, but equally good results may be obtained with the 
tank wagon—Barrett nozzle method—as shown in _ small 
illustration above. 


and well worth the 


Specify how you want Tarvia delivered—we'll do the rest. 


Tarvia is a coal tar preparation made in a number 
of grades to meet varying road conditions. It is the 
most popular road material in America, and has solved 
the problem of low cost, traffic-proof roads and pave- 
ments for hundreds of towns throughout the country. 


Booklets free on request. 
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PITTSBURG 
METER COMP 


1 QUuALI©-IED BY Many Years’ Exrperience in Meter Buitpinc.— 






























“Arctic’’—A frost-bottom meter for cold climates. 
“‘Keystone”’—An all-bronze meter for cold climates. 


“Eureka’’—-A current meter for large and rapidly 
flowing volumes of water. 


“Keystone Compound’’——For services requiring 
close registration of both large and small 
flows. 






OUR HIGHEST AIM— 


is to supply, at a reasonable initial cost, a 
product that will register accurately and be 
economical to operate and maintain. Our 
ever-increasing business testifies to our success 
in that direction. 








If you visited our exhibit at the American 
Water Works Convention, you are no doubt 
convinced of the superiority of our product. 
If you did not have an opportunity to inspect 
our meters there, we invite your investigation 
now. 








Meters For Measuring Water, 
Gas, Air, Oil, Gasoline 
and Other Fluids 







May we not assist you in determining the 
type of meter best suited to your needs? 








General Office and Works, East Pittsburgh, Pa. 








SALES OFFICES 


NEW YORK—50 Church St. COLUMBIA, S. C.—1433 Main St. 
prc eg S. Wabash Ave. SEATTLE—Railway Exchange Bldg. 
NSAS CITY—Mutual Bldg. LOS ANGELES—Union Oil Bldg. | 
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Baltimore Waste Disposal Report 





Burial, reduction and hog feeding have been tried in succession and now a per- 
manent plant is considered necessary. In his report, Chief Engineer Perring 
discusses the various methods and their suitability for Baltimore conditions. 





The city of Baltimore has, during the past forty 
years, tried various methods of disposing of its 
garbage, but has found each in its turn to be 
unsatisfactory. The latest attempt prior to the 
existing temporary arrangement, was the entering 
into a contract with the American Feeding Com- 


pany to dispose of the garbage by feeding to hogs, 


this contract going into effect on May 1, 1919. 
The city delivered the garbage in scows at Grave- 
yard Point and the contractor paid the city for 
each ton a sum equal to 3% times the price per 
pound of live killing hogs on the Chicago mar- 
ket. About January '5 of this year, the Ameri- 
can Feeding Company removed ‘ts hogs from the 
farm and abandoned the contract, the city retain- 
ing the pens, feeding platforms and railway tracks 
which the company had built on the farm (which 
land was owned by the city) to satisfy a claimed 
indebtedness of about $15,000. 

Following this, the city made a temporary ar- 
rangement to deliver the garbage on scows to a 
contractor who pays the city $40 per scow load 
of approximately 180 tons and sells the garbage 
to farmers for fertilizing purposes. As the tow- 
ing and handling of garbage costs the city about 
$90 per scow load, the city loses about $50 per 
load or 25 cents to 30 cents per ton in addition 
to the cost of collecting the garbage and deliver- 
ing it to the scows. This contract expired 
April 15. 

During the year 1920 the total garbage re- 
moved by scows from the water-front dumping 
station was reported to be 130 scow loads, 
amounting to 24,269 tons. The city owns and 
operates eleven scows, five of them 92 feet long 
by 28 feet wide by 12 feet deep, with a capacity 
of about 400 tons; five scows 80 feet long by 24 
feet wide by 12 feet deep with a capacity of 300 
tons, and an eleventh scow of about the same 
capacity as the smaller size but of a different 
shape. The larger scows cost the city $8,600 
apiece, and the smaller scows $6,000. 


As for ashes, the city has used these to great 


advantage in filling in low land and thus making 
many acres of valuable building land in the city, 
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although the dumps have been more or less of a 
nuisance because of careless maintenance. The 
street cleaning department reported for the 
year 1920 that it collected 43,000 cubic yards 
of mixed ashes and rubbish at a cost of $369,704, 
and it is estimated that the ash collection cost 
$1.27 a ton and the rubbish collection $5.02. 

In view of the necessity of making some per- 
manent arrangement for disposing of the garb- 
age, Mayor Broening asked H. G. Perring, chief 
engineer of the Department of Public Improve- 
ments of Baltimore, to report on the most feas- 
ible method of disposing of the city’s garbage 
and, under date of April 9, Mr. Perring sub- 
mitted a report, of which an abstract is given 
herewith ° 

In considering the subject, attention must be 
given to: “(1) The danger to health through the 
possible bearing of infectious and contagious 
diseases in city wastes; (2) the possible spread 
of rats, mice, flies, mosquitos and other vermin; 
(3) the producing of annoying and foul odors, 
either for long-continued periods or even for 
short stretches of time; (4) unsightliness; (5) that 
intangible, psychological effect which has to do 
with the self-respect of persons who object to 
living near a dump or near any place where the 
city disposed of its wastes. 

“In arriving at a solution we must net only 
consider the residents of our city, but we must 
also be on good terms with our adjoining neigh. 
bors in the state and must not do anything that 
will create a dangerous or offensive condition 
to them.” 

The largest part of the expense connected with 
city waste is that of the collection of them and, 
from a financial viewpoint, the actual ultimate 
disposal is of relatively small importance. 

Baltimore has reached the size where it must 
decide upon some permanent method, the cost of 
any plant for disposal being now too great to 
permit of further experimentation. The neces- 
sity for .1mmediate action, however, is not so 
urgent as many think. The city owns a farm 
just across the creek from the land used by the 
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American Feeding Company, which farm con- 
tains 157 acres of nearly level land with sandy 
soil and a 300-foot wharf. There is no question 
in Mr. Perring’s mind that the garbage of the 
city can be disposed of for a year or more in a 
perfectly sanitary manner by hauling it to this 
city farm and burying it in trenches. He is con- 
firmed in this opinion by Dr. John H. Gregory, 
of Johns Hopkins University, who used this 
method of disposing of the city garbage of Co- 
lumbus, Ohio, for four years prior to the in- 
stallation of the reduction plant by that city. 
From 1882 to 1901 Baltimore disposed of its garb- 
age by spreading it over the ground and plowing 
in (but presumably not in the sanitary method 
contemplated by Mr. Perring). From 1902 to 
1919 the garbage was disposed of by the reduc- 
tion process under two different contracts, and 
during the early part of 1919 it was again dis- 
posed of by burial in trenches 18 inches deep by 
5 feet wide, a 12-inch layer of garbage being cov- 
ered with 6 inches of soil. 
RECOMMENDED METHODS OF DISPOSAL 

The greater part of this report is devoted to a 
consideration and comparison of the various 
methods which seemed to be practicable for 
Baltimore, these including hog feeding, reduc- 
tion, incineration, fuel briquetting and utilization 
for stock feeding. Summing these up, Mr. Per- 
ring concludes that the cost of disposing of garb- 
age, rubbish and ashes, including collection, 
should not exceed $1.25 per capita per year, while 
35 cents is already being paid by the citizens for 
removal of ashes. He recommends that the house. 
holders be required to make careful separation of 
the wastes into ashes, rubbish and garbage; that 
the ashes be used for filling streets and low lands, 
that rubbish be burned in four incinerators, each 
containing two 15-ton units, to be built in con- 
venient parts of the city, saleable material being 
salvaged at these plants; and that garbage be 
removed to a single reduction plant. Ashes 
would be collected twice a week in the outlying 
districts and more frequently in the congested 
districts, rubbish would be collected once a week, 
and garbage would be collected daily from April 
to October and three times a week from October 
to April. 

The garbage should be removed quickly to re- 
lay stations, and thence to a reduction plant by 
truck and trailer, by trolley, railroad, scow or 
other means. The reduction plant should have 
a present maximum daily capacity of 300 tons 
and should be built in one or two localities, either 
near existing fertilizer factories or near the sew- 
age disposal plant. The city should endeavor to 
collect every pound of garbage and under no cir- 
cumstances permit collection by private parties. 
It should own and operate its collection equip- 
ment and disposal plant. No storage of garbage 
for more than one day should be allowed at any 
point. If scows are used for removing the garb- 
age, they should make trips to the disposal plant 
each day, even though but partly loaded. He 
recommends that the use of truck and trailer in 
garbage and waste collection be carefully investi- 
gated; in fact, that the whole system of collec- 
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tion be studied carefully with a view to reducing 
the cost. 

Collection of refuse from houses in the outlying 
sections is unduly expensive and in many cities 
is largely neglected. It is recommended that 
houses built in the outlying sections of Baltimore 
be required to be equipped with some form of 
individual incinerator for garbage and rubbish. 

He estimates the cost of a 300-ton reduction 
plant as $1,000,000, and of the four incineration 
plants as $180,000, this cost including the sites 
and engineering as well as the plant, buildings, 
etc. 

Meantime, while the method of final disposal 
is being decided upon and the plant constructed, 
the garbage should be taken to the city farm and 
buried under the following conditions: The 
scows should not be held at the loading wharf 
more than 24 hours; the garbage on the scows 
should be covered with land plaster and disin- 
fectant; the scows should be properly cleaned 
at the discharging end of each trip. The garbage 
should not be stored at the farm but should imme- 
diately be buried in trenches and covered with 6 
inches of earth or sandy loam after being spread 
with land plaster. If this temporary disposal be 
performed by contract, the contractor should give 
an adequate bond and the contract should be re- 
vocable by the Board of Awards if sanitary con- 
ditions are not maintained, and regular inspec- 
tion should be made by the street cleaning de- 
partment to secure such conditions. The city 
should have power to correct sanitary defects at 
the expense of the contractor without annulling 
the contract, within 10 hours after notification of 
the contractor to remedy the condition and his 
neglect or refusal to do so. The contractor should 
be allowed to remove any fertilizer produced by 
decomposition of buried garbage, if the same can 
be done in a sanitary manner, within one year 
after the termination of the contract. 


HOG FEEDING 


In considering the various methods available, 
Mr. Perring assumes that, if hog feeding be 
adopted, the city would require 15,000 hogs to 
consume about 150 tons of garbage a day; that 
each hog would gain an average of one pound 
a day in weight and would be sold as soon as it 
had gained 100 pounds. The interest for 100 
days on the plant and equipment would average 
29 cents per hog, the fixed charges would be $5, 
the labor of feeding $1.50, loss through death 
(estimated at 10 per cent of the herd) $1, a total 
of $7.79 for producing 100 pounds of pork. If 
this sold at 10 cents a pound the net return would 
be $2.21. If 20 pounds of garbage will produce 
a pound of pork this would give a net return of 
$2.21 per ton of garbage; or the return would be 
88 cents if it required 50 pounds of garbage per 
pound of pork. As it cost the city last year 50 
cents a ton to barge the garbage from the water- 
front to the piggery, and $5 to collect and haul it 
to the water front, this would give the net cost 
per ton $4.62. 

“As success in operating a piggery depends on 
good management and prompt delivery of the 
garbage in a fresh state, it is doubtful whether as 
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good results as above indicated would be obtained 
from hog feeding by city employees. Under the 
contract recently abandoned by the American 
Feeding Company, which provided for their pay- 
ment to the city for each ton of garbage delivered 
to the piggery a sum equal to 3% times the price 
per pound of live hogs in Chicago, the theoretical 
cost to the city for collection and disposal was” 
$5.22, which includes $5 for collection, 50 cents 
for transportation and 7 cents for interest on the 
city’s investment at the plant, less 35 cents paid 
to the city by the contractor on a basis of pork 
at 10 cents a pound in Chicago. “These theo- 
retical figures have not been realized and, in fact, 
the city has received no return but has been 
placed at considerable expense due to the failure 
of this method of disposal from various causes. 
Returns from hog feeding are altered vitally by 
a drop of a cent or two in the price of live pork 
between the time the shoats are purchased and 
the time when the fattened hogs are sold. 

Hog feeding, if successfully practiced, requires 
the careful selection of the richer grades of garb- 
age and the rejection of the remaining portions. 
Whether or not this is done, the hogs themselves 
will reject considerable quantities of the green 
garbage and all of the rejected matter must be 
disposed of by incineration, burial or otherwise. 
A disadvantage in the case of Baltimore is that 
the state of Maryland Live Steck Commission 
has ruled that it will not permit the use of garb- 
age as a feeding material without it is first steri. 
lized, although many authorities claim that ster1- 
= garbage before feeding to hogs is inadvis- 
able. 

The most important arguments for hog feeding 
were those of patriotism and financial returns, 
neither of which apply now that the war emer- 
gency conditions have passed. 

DISPOSAL BY REDUCTION 


It is estimated that a reduction plant sufficient 
to dispose of Baltimore’s present garbage would 
cost between $750,000 and $1,250,000. Assuming 
$1,000,000, with 15 per cent for interest and de- 
preciation, and that 53,000 tons of garbage would 
be reduced per year, the fixed charges per ton of 
garbage would be $2.83. It is estimated that the 
operating costs would include $2 per ton for la- 
bor, $1 for fuel and 40 cents for gasoline, or a 
total of $3.40 per ton for operating costs, or of 
$6.23 for both overhead and operating costs. 

Assuming a yield from a ton of garbage of 45 
pounds of grease at 4% cents a pound and 220 
pounds of tankage at $5 a ton gives a total return 
of $3.13 or a net cost of reduction of $3.10; to 
which should be added $5.50 for collecting the 
garbage and bringing it to the plant by barge— 
a total of $8.60. 

Mr. Perring stated that the garbage reduction 
plant in Philadelphia is operated without nui- 
sance within three miles of the city hal] and with- 
in one mile of a fine residential section. 


INCINERATION 


To burn the garbage, either fuel or combustible 
waste must be used. If the latter is used, there 
should be about 30 per cent of combustible waste 
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to 70 per cent of garbage. Investigation in 1914 
and 1915 of the relative quantities and calorific 
values of the garbage, ashes and rubbish col- 
lected in the city of Washington at different sea- 
sons of the year indicated that the summer pro- 
duction of combustible wastes would not be suf- 
ficient to incinerate the summer garbage. If the 
same condition obtains in Baltimore, it would be 
necessary to store part of the winter wastes for 
use in the summer or else to burn coal during the 
summer months. : 

If incineration is employed, it is recommended 
that four plants with a combined daily capacity 
of 250 tons, be located at different parts of the 
city to reduce the length of haul to a minimum, 
Their cost is estimated at $375,000. Interest and 
depreciation on this at 15 per cent give fixed 
charges of $1.06 a ton, while operation is esti- 
mated to cost $1.20 for labor. 30 cents for fuel 
(used during four months) and 24 cents for dis- 
posal of residual ash and clinker (at $2 a ton and 
ash equaling 12 per cent of matter consumed). 
This gives a cost of incineration of $2.80 per ton 
of garbage. In addition, the cost of hauling refuse 
to the incinerators would probably be 50 cents a 
ton less than hauling it to the water front, giving 
a total cost of $7.30 a ton, as against $8.60 for 
reduction and $5.22 for hog feeding. It is to be 
noted that this method provides for the disposing 
of all the rubbish and garbage collected by the 
city. 

“Disposal by incineration as outlined above in- 
volves the erection and operation at convenient 
points within the city of four plants. Residents 
in these neighborhoods and owners of near-by 
property would object to the idea of garbage dis- 
posal plants being placed in their midst. Even 
if the stacks emitted no odors, the constant pass. 
ing to and fro and dumping of garbage wagons 
would be a disagreeable feature not entirely imag- 
inary.” 

If a single incineration plant were built at a 
location similar to that for the reduction plant, 
there would be a longer haul for both garbage and 
the refuse required to burn it, and it is estimated 
that there would be added to the cost about $1.50 
per ton of garbage, making the cost of collection, 
removal and disposal $8.80 a ton as against a 
estimated cost of $8.60 for reduction. . 


OTHER METHODS 


Quite a few houses in Baltimore are equipped 
with individual incinerators for burning both 
garbage and rubbish, which seem to operate sat- 
isfactorily and with no nuisance. To equip the 
whole city with these would cost about $10,000,- 
000. If the city paid for the whole equipment, 
the ultimate cost of the disposal of rubbish and 
garbage would be about the same as under the 
plan recommended but it would require a much 
greater capital outlay although entirely elimina- 
ting the cost of collection. It is not considered 
feasible to adopt this plan for the whole city, but 
it is recommended for outlying districts and it 
is suggested that the city might be justified in 
bearing part of the expense of constructing the 
household incinerators in such districts. 
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Concerning briquetting of garbage, it was stated 
that this is practicable although it was tried in 
Philadelphia 20 years ago and abandoned. How- 
ever, it is believed that the commercial develop- 
ment of such a scheme should be positively dem- 
onstrated before a large city considers it. 

Another proposition was to cook and dry the 
garbage and grind it as an ingredient for the man- 
ufacture of stock feed. The process should be 
sanitary and free from objectionable odors. It 
involves the separation from the garbage of met- 
als, glass, etc. Although Toledo, Ohio, is build- 
ing a plant for this form of utilization it is not 
yet in operation and the plant must still be con- 
sidered as experimental. 


World’s Longest T unnel 
for New York’s 


Water Supply’ 








Conclusion of article in last week’s issue. 
Special features of construction in unfa- 
vorable work. Contractor’s plant. 





SPECIAL FEATURES AT SHAFT 6 

On each side of shaft No. 6 occur the highest 
mountains, their peaks extending about 2,000 feet 
and 2,215 feet, respectively, above the invert of 
the tunnel. Here the rock seems to be still under 
stress, although perfectly solid. This shows it- 
self in a spalling off of the roof after the tunnel 
section has been excavated. There is no tendency 
for any large falls of rock in the roof, but there is 
a continuous breaking off of rather small pieces 
of sound rock. It does not therefore necessitate 


any very strong lining to uphold the roof, but a 
(*Continued from Page 471) 
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sheathing‘is necessary to prevent injury to the 
men by the falling pieces. Moreover, it is thought 
that a comparatively light pressure exerted by 
roof timbering may prevent altogether the pro- 
gressive spalling which in time would increase 
the height of the tunnel roof to an undesirable 
extent. 

In this section, therefore, it is found necessary 
to timber the roof of the tunnel, and to keep this 
timbering completed very close behind the exca- 
vation. The timbering employed consists of bents 
placed a maximum distance of 714 feet apart, each 
bent consisting of three timbers, the middle one 
horizontal and the others making an angle of 
about 45 degrees. These inclined side pieces were 
originally planned to be ‘supported by resting 
their ends in “hitches,” or shoulders excavated 
in the rock. It was found difficult, however, to 
complete a hitch furnishing solid support at the 
exact elevation desired and the contractor sug- 
gested and was permitted to use an alternative 
plan which has worked out very satisfactorily. 
Each end of a bent is supported by three 14-inch 
square steel pins 24 inches long driven horizon- 
tally 18 inches into the rock and placed about 3 
inches apart horizontally. On these pins rests a 
3-inch bearing plate, and on this plate the foot of 
the bent timber. Another alternative was to sup- 
port the bent on posts placed in recesses in the 
sides of the tunnel; but the plan adopted avoids 
excavating for these posts and also keeps the en- 
tire timbering out of the way of the mucking cars 
and all working done in the tunnel. 

This timbering is all placed above the outside 
line of the tunnel lining, there being a clearance 
of 17 inches between the bottom of the horizon- 
tal timber of the bent and the interior of the 
lining. On top of the bents are placed lagging 
boards of 3-inch by 6-inch material. These are 
spaced about an inch apart, thus allowing chan- 
nels for the grout to follow in grouting the tunnel 
after the completion of the lining. The space 


HOIST HOUSE AT SHAFT 
No. 1 


SHOWING ELECTRIC HOIST. 
THE HOIST HAS A DRUM 4 
FEET 6 INCHES IN DIAMETER 
AND IS BALANCED BY ONE 
CABLE ASCENDING WHILE THE 
OTHER IS DESCENDING. FULL 
CONTROL IS OBTAINED AT ALL 
TIMES BY MEANS OF A SOLE- 
NOID BRAKE AND A HAND 
BRAKE. IN CASE OF AN 
OVERLOAD OR ANYTHING HAP- 
PENING TO THE CAGES, A 
SWITCH TO THE RIGHT OF THE 
OPERATOR’S HEAD CAN BE 
THROWN OUT, THUS SETTING 
THE SOLENOID BRAKE. THERE 
IS ALSO A CIRCUIT BREAKER, 
WHICH IN CASE OF AN OVER- 
LOAD WILL AUTOMATICALLY 
THROW OUT. THE HOIST IS 
DRIVEN BY A “GENERAL ELEC- 
TRIC” 112-HORSEPOWER, 440- 
VOLT, 60-CYCLE, 154-AMPERE, 
3-PHASE, INDUCTION MOTOR; 
SPEED, FULL LOAD, 150 REVO- 
LUTIONS PER MINUTE. THIS 
DOES NOT SHOW IN THE PIC- 
TURE, BUT IS DIRECTLY BACK 
OF THE HOIST. TO THE 
LEFT IS A SERIES OF GRIDS 
THROUGH WHICH THE CUR- 
RENT HAS TO PASS BEFORE 
GOING TO THE MOTOR. 
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between the lagging and the tunnel roof is dry 
packed with rock fragments. After the comple- 
tion of the concrete lining it may or may not be 
thought necessary to force grout into the dry 
packing. 

In the tunnel north and south from shaft No. 
6 wrought iron pipes are built into the roof tim- 
bering to be used in case it is decided to grout 
the dry packing in the roof, these pipes extending 
to within an inch or two of the face of the rock 
to be used as overflow pipe to determine when 
the roof space has been entirely filled with grout. 
Pipes for introducing the grout will be built in 
the concrete and will be set later when the con- 
crete forms are placed, if it then seems probable 
that grout will be employed. 

In driving the tunnel from shaft No. 6 the work 
was originally done by the top heading and bench 
method. On account of the necessity of keeping 
the roof timbering so close to the forward end, 
this was changed to a bottom heading with a 
bench above. This also, however, was soon dis- 
continued, and the work now is being performed 
by excavating the full section, the entire face be- 
ing shot at one time. In the two headings from 
this shaft the work does not progress quite so 
rapidly as at the others. Each heading alternates 
two blasts one day and one blast the next, thus 
averaging 1% a day. The progress averages 60 
feet a week as against 90 to 100 feet in the other 
shafts. 

The material from the tunnel is wasted in spoil 
banks around the head of the shaft on land pur- 
chased by the city for this purpose. In addition 
to an easement of the land over the tunnel, the 
city has purchased the properties around the 
shafts as well as the area of the reservoir; the 
total amount of area taken being 2,452 acres in 
fee and 51 acres of easement, 
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which has run its cables for this purpose a dis- 
tance of about 50 miles in from its main trunk 
line which extends along the Hudson river. These 
are on wooden posts rather than steel towers, the 
line being looked upon as temporary only, The 
current is furnished under private contract be- 
tween this company and the contractors, 

All of the power is derived from this current, 
but the drills and some of the pumps are oper- 
ated by compressed air furnished by compressors 
operated by electricity, and the locomotives that 
haul the mucking trains are operated by storage 
battery. 

The compressor plant at each shaft consists of 
two Chicago Pneumatic Tool Company compres- 
sors, each furnishing 741 cubic feet of free air 
per minute. The compressor is class O-CB low 
pressure cylinder 17 inches, Ligh pressure cylin- 
ders 10 inches, stroke 12 inches, speed 235 r. p. m., 
130 h. p., with 6-inch inlet and outlet pipes. This 
is run by a G. E. synchronous motor, 150 k. v. a., 
130 h. p., 600 r. p. m., 60 cycle, 196 ampere, 400 
volt, 3 phase. 

Compressed air is carried to the tunnel head- 
ings through 4-inch pipes. Ventilating air is de- 
livered into the tunnel through a 6-inch steel pipe 
by Connersville blowers. Water for the drills is 
pumped into the tunnel through a 2-inch pipe. 
Cables also carry current into the tunnel for oper- 
ating the incandescent lights and for furnishing 
the 220-volt current used by the mucking machine 
and pumps. 

In the hoist house at each shaft is a Flory elec- 
tric hoist with a 4 foot 6 inch drum, balanced 
with one cable ascending while the other is de- 
scending. Full control is maintained by means 
of a solenoid brake and a hand brake. In case of 
an overload or for other reason, a switch at the 





CONTRACTOR’S PLANT 


For power on the construc- 
tion work the contractors on 
both the tunnel and the reser- 
voir are using electricity fur- 
nished by the Central Hudson 
Gas & Electric Company, 





“VIEW AT THE TOP OF SHAFT 
No. 5, SHOWING METHOD OF 
GIVING TUNNEL ALIGNMENT. 
ON EACH SIDE OF THE SHAFT 
IS A LINE DROPPING REEL CAR- 
RYING SEVERAL HUNDRED 
FEET OF No. 8 PIANO WIRE. 
THIS WIRE PASSES OVER A 
WHEEL (SHOWN IN FRONT OF 
EACH REEL) HAVING A DEEP 
“v"’ GROVE IN ITS CIRCUMFER- 
ENCE AND ADJUSTED IN HORI- 
ZONTAL POSITION, BY MICROM- 
ETER SCREWS, TO THE TUNNEL 
ALIGNMENT AS GIVEN BY A 
TRANSIT. THE WEIGHT SHOWN 
SUSPENDED AT THE ENDS OF 
THE WIRE ARE 'THEN LOWERED 
UNTIL THEY REST IN WATER 
IN BUCKETS AT THE FOOT OF 
THE SHAFT. FROM THESE 
WIRES, WHICH ARE ABOUT 11 
FEET APART, THE LINE IS PRO- 
JECTED INTO THE TUNNEL. 
CONCRETE WEIGHTS HEAVIER 
THAN THOSE SHOWN ARE NOW 
BEING USED. 
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right of the operator’s head can be thrown out, 
thus setting the solenoid brake. There is also a 
circuit breaker, which will automatically throw 
out in case of overload. This hoist is driven by a 
G. E. induction motor, 112 h. p., 440 volts, 60 
cycle, 154 amperes, 3 phase, 150 r. p. m. At each 
plant there is a transformer station where the 
current is stepped down 2,200 volts to the 440, 
220 or other voltage required by the several 
pieces of machinery and for lighting. 

The drills used in the headings are all water 
Leyner drills manufactured by the Ingersoll-Rand 
Company, while the drilling in the bench is done 
by means of jackhammer drills manufactured by 
the same company. Sixty per cent dynamite is 
used, although a trial is being made just now of 
40 per cent. 

The muck is carried to the shafts in trains, each 
containing six cars hauled by a G. E. storage bat- 
cery locomotive having two 5 h. p, motors, direct 
connected, 110 volts, the storage battery contain- 
ing 48 cells. Eighteen cars are used for each 
heading, one train coming out full while another 
is being loaded and while the cars of a third are 
being lifted to the surface, emptied on spoil bank, 
and returned, 

For performing the mucking, two or more 
types of mucking machines were tried and four 
of such machines manufactured by the Myers- 
Whaley Company have been purchased. The 
machines used are a No. 4 type mucking machine 
operated by a 20 h. p., 220 volt, 60 cycle, 49 am- 
pere, continuous motor. This mucking machine 
consists of a small shovel which is pushed under 
the muck and throws it on to an endless belt, 
which carries it to the rear of the machine, where 
it falls into muck cars, which are run up one at 
a time under the overhanging belt. The endless 
belt is made in two sections, the forward one dis- 
charging on to the rear, and the rear one being 
pivoted near where the two belts meet, so that 
it can be swung several degrees either side of 
the axis of the machine. It is possible with this 
machine to load a 1%-yard car in about two min- 
utes. Some quite large stone were being handled 
at the time of the writer’s visit, one about 4 or 5 
feet long, which is undoubtedly larger than it was 
intended that the mucker should handle. In 
shaft No. 6 about 50 cubic yards of rock is 
blasted at each shot and this is handled by the 
mucking machine and cars in about five hours, 
giving 10 cubic yards an hour. A large part of 
this time, of course, is consumed in shifting cars, 
each car as it is loaded having to be removed 
from under the end of the belt of the mucker and 
an empty run in to replace it. 

Very little water enters the tunnel at any point. 
At shaft No. 1 about 65 gallons a minute is being 
pumped out through the shaft with about 4,000 
feet of tunnel opened, and at shaft No. 6 only 
about 5 gallons of water per minute is being 
pumped, practically all of which enters in the 
shaft itself, so that in the tunnel the only water 
is that supplied from the surface for the drills. 
At shaft No. 1 the water is raised to the surface 
by a Gould triplex plunger pump electrically op- 
erated, while about 1,000 feet from the shaft is a 
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booster pump of similar make. As the northern 
heading slopes downward from the shaft, water 
accumulates there and is pumped back through 
a drainage line, a small Cameron pump operated 
by air taking water from a sump near the heading. 

State laws and regulations of the Board of 
Water Supply require strict adherence to sanitary 
regulations in the camps and the tunnels, chiefly 
with a view to protecting the water supply from 
contamination. (All camps are on either the 
Esopus or Schoharie watershed.) They also 
specify how the workmen shall be housed. For 
each group of houses there is a convenience sta- 
tion provided with chemical toilets, shower baths, 
etc. Each stream receiving drainage from a camp 
is treated with a heavy dose of liquid chlorine 
(about 10 pounds) at a point below probable con- 
tamination. In each tunnel heading is a toilet 
carried on a car which is taken to the surface 
daily to be emptied. 

Each house holds eight or sixteen men in most 
cases. They are divided into rooms, each for two 
men with a cot apiece, a window in each room. 
In the center of the building is a stove for heat- 
ing. The room partitions are'carried about eight 
feet high only, giving abundant ventilation be- 
tween the tops of the partitions and the roof. The 
floors are well above the ground, which prevents 
dampness. Windows and doors are screened. 

ENGINEERING 

For aligning the tunnel the line is carried down 
the shaft by means of two No. 8 piano wires sus- 
pended from the surface and carrying at the bot- 
tom concrete weights weighing 40 pounds each, 
made in the section of a cross and suspended in 
a pail of water. (It requires about 10 minutes for 
the vibration of the wires to cease after they 
have been adjusted in alignment.) The wires are 
adjusted by running each of them over a vertical 
wheel with a deep, sharp V notch in the circum- 
ference, which wheel is adjusted horizontally by 
means of a micrometer screw. The wires are lit- 
tle over 11 feet apart and hang free just inside 
the lining of the shaft. They are set by transit 
on the surface, permanent stone monuments be- 
ing located on each side of the shaft head to be 
used for this purpose. The line is carried for- 
ward in the tunnel by means of brass scales set 
in the roof, an instrument platform being sus- 
pended from the roof under each scale and the 
center line being marked on each scale. Twenty- 
four observations are taken by a shifting-head 
transit for fixing each alignment point. 

The work is under the immediate charge of 
George G. Honness as department engineer, J. 
Waldo Smith being chief engineer of the Board 
of Water Supply and Thaddeus Merriman deputy 
chief engineer. The work is divided into three 
sections, each in charge of a division engineer. 
The Allaben or southern division is in charge of 
Charles M. Clarke, William B: Hunter is in 
charge of the Prattsville or northern division of 
the tunnel, and James A Guttridge is division en- 
gineer of the Gilboa division, which includes the 
Gilboa dam and reservoir. Thomas S. Shepperd 
is general superintendent of the Shandaken Tun- 
nel Corporation. ' 
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Important Features of 


Highway Design 





More attention needed to principles, stan- 
dards and economics. Continued and as- 
sured Federal aid essential. 





That the great importance of increasing ~ 
mileage of hard-surface roads in this country i 
being recognized is indicated by the estimate hat 
there is now available from all sources the sum 
of $1,130,000,000 ready to be used in 1921 for 
highway work in the United States. 

Labor, materials and transportation enough to 
require all this expenditure will not be forthcom- 
ing, nor will plans be perfected and preliminaries 
completed for so much work this year, but the 
prospect is inspiring for the future and plans 
should be made to maintain increasing road ac- 
tivities in the future, remembering that legislation 
and systemization are necessary and that such 
efforts progress slowly. 

Special attention should be given to co-ordina- 
tion and co-operation between liocal, state and 
Federal authorities and the development of eco- 
nomical, comprehensive and efficient systems of 
through routes, trunk lines and feeders. 

The proper design and construction of future 
roads requires systematic and comprehensive 
study of the relation of soils to road design, par- 
ticularly a consideration of surface failures in 
certain kinds of soil. Attention should also be 
given to the control of road materials by labora- 
tories and tests. 

Improved standards must be developed, but 
cannot properly be fixed until after the develop- 
ment of highway economics, the rational appli- 
cation of which will establish some facts at vari- 
ance with the ordinarily accepted doctrines. It 
will, for instance, sometimes be found permiss- 
ible that a road should be designed and con- 
structed with a life considerably less than that of 
the bonds required to finance its ‘building, as 
when the opening of the road will immediately 
insure important traffic that will rapidly develop 
the adjacent country, create wealth and increase 
business. 

Sometimes, too, the construction of a road with 
strength or durability known to be less than the 
maximum requirements will be justified by the 
greater rapidity of construction or the amount of 
service it can probably perform before it fails 
and by the ultimate total cost of construction, 
maintenance and reconstruction for a certain peri- 
od of years. This is illustrated by 4-inch concrete 
roads in California, that, as compared with much 
thicker roads than would have lasted longer have 
had a higher ratio of value to cost than have the 
more expensive roads. 

In many states Federal standards should be 
adopted for improvements, such as width of 
roadway, alignment, grade crossings and build- 
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ing of permanent drainage structures. Attention 
should also be given to some important details, 
such as the construction of shoulders, and to ap- 
purtenances like parapets, guards, sign posts, sig- 
nals, lighting, and to the best realization of local 
resources for materials and personnel. 

It must be remembered that, especially with the 
rapidly increasing traffic from millions of automo- 
biles already in service in this country there has 
arisen the necessity of constructing and main- 
taining important highways over comparatively 
long stretches of undeveloped or uninhabited 
country where the local residents cannot be ex- 
pected to finance the project and the government 
must bear a large portion of the cost, which will 
eventually be more than justified by the benefit 
to the entire area and adjacent sections. 

PROPORTIONS OF DIFFERENT CLASSES OF CONSTRUCTION 

A large amount of roads must be built, and 
while the costliest and most durable hard sur- 
faces are automatically being adopted for the 
business centers, it is necessary to build a very 
large mileage of lower cost roads selected with 
proper consideration for local conditions and re- 
quirements. At present Federal roads are put 
under four classes, the total mileage and cost of 
which up to January 1, 1921, are shown in the 
following table: ' 

















Per cent Per cent 
Type Mileage of mile- Total of total 
age cost cost 
Class 1. 
SE: cies stu abeeuraaiacemied 3,701 21.5 $21,763,989 7.7 
Sand-clay 1,721 10.0 9,854,570 3.5 
SS 27 _ 296,801 x 
BNE veudiee one cecuis 5,583 32.5 47,151,795 16.8 
Gravel (surface treated) ... 355 2.1 4,136,533 1.5 
Ne | cakwebbennkesccasscedseenes 11,387 66.3 83,203,688 29.6 
Class 2. 
Water-bound macadam ........... 342 2.0 5,258,779 1.9 
Water-bound macadam (surface 
SE” ccreccaoecesbbencsensst 97 6 1,433,499 A 
Bituminous macadam .............. 714 4.1 16,669,782 5.9 
PED “ks accerdbse acces treeeswbass 1,153 6.7 23,362,060 8.3 
Class 3 
i MOE cnc cycassaukouswenene 51 3 1,978,293 7 
Bituminous concrete ....cccccccses 496 2.9 15,064,756 5.3 
PRED JicccaguanGeesinsdsawed eens 3,308 19.2 120,629,308 42.9 
DE saison coisa unaaneckabexsesabes 351 2.0 15,725,494 5.6 
BE “DREN. hind divewessssecweneces 48 3 1,572,472 6 
WEE. adessdatauuksonndedaseteees 4,254 24.7 154,970,323 55.1 
Class 4 
COMING dav ceccasssncscssesess 392 2.3 19,796,607 7.0 





Economy in.Designing Roads 


In view of the thousands of miles of roads that 
are being built each year, each mile costing sev- 
eral thousand dollars in most cases, economies 
which seem minor become of important magni- 
tude when spread over the entire annual expendi- 
ture in this country. In his recently issued book 
on the “Location, Grading and Drainage of High- 
ways,” Wilson G. Harger states that during the 
years 1913 to 1920 he carefully reviewed plans 
for some two thousand miles of road from differ- 
ent sections of the country with the idea of form- 
ing a conclusion as to the trend of highway de- 
sign and to learn how closely current practice 
followed well-recognized principles of highway 
engineering. He came to the following con- 
clusion: 

“About 25 per cent could be classed as first- 
class designs from an economical standpoint. 
Practically all the designs showed minor wastes, 
but for the plans classed as good, revisions would 
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not result in any practical advantage. About 75 
per cent of the plans showed a material expendi- 
ture of money for which no adequate return was 
obtained, amounting to from 5 to 20 per cent of 
the cost. On some of the roads which, as built, 
served the traffic well, this excess might better 
have been spent on other jobs. On some of the 
roads which, as built, were not up to the require- 
ments of the traffic, the waste might better have 
been applied to their own improvement in funda- 
mental features. 

“The general faults most noticeable were: 

Too much spent on the reduction of intermedi- 
_ ate grades. 

Too much spent to obtain long straight grades. 

Too much spent on sections with deep ditches. 

Not enough spent on re-alignment at dangerous 
locations. 

Not enough spent on re-location necessary to 
get reasonable maximum grades. 

Not enough spent on lons-span bridges. 

Too much spent on width of maccdam., 

Not enough spent on depth of macadam. 

Too much spent on imported materials where 
local materials were available in limited quan- 
tities. 

“Systematic grading design will often reduce 
the work from 500 to 2,500 yards per mile, amount- 
ing in money, on an average, to from $500 to 
$1,000 per mile. The proper use of local mate- 
rial, particularly in foundations, is a large factor 
in economy and will often reduce the cost from 
$1,000 to $3,000 per mile. Reasonable variations 
in pavement width and in the thickness of sur- 
facing courses is effective and in many cases 
saves from $1,000 to $2,000 per mile. A very 
conservative estimate of savings due to these sys- 
tematic minor alterations is from $1,000 to $2,000 
per mile. These savings are not spectacular for 
any one job, but if constantly used their advan- 
tage on any large program is very evident. They 
will more than pay for all the necessary engineer- 
ing work in connection with the entire program. 
The small additional work required for a careful 
analysis is the best possible engineering invest- 
ment for the community that can be made.” 





Special Engineering Construction Lectures 

The necessity of giving instruction to engineer- 
ing students in so many vital academic sub- 
jects makes the curriculum of the technical col- 
lege a severe one, and leaves little time for any 
requirements that can be dispensed with. It has 
been, however, for several years, customary for 
practising engineers to give advanced students 
lectures describing the design and construction of 
important engineering work, generally in their 
own practice. Such lectures are usually intended 
to show the students the results to be attained by 
technical preparation; to arouse their interest in 
and appreciation of construction operations, and 
demonstrate their close relation to mathematical 
and scientific design, without involving much 
time or study and thus afford a welcomed variety 
in their routine. 

On May 18, Clarence D. Pollock, consulting en- 
gineer, New York City, gave a lecture on the Con- 
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struction of Stone Block Pavements before the 
civil engineering students in the Junior class, 
numbering 135 students, at the Massachusetts 
Institute of Technology. 

This lecture was given in connection with Prof. 
C. B. Breed’s course in Railway and Highway En- 
gineering. 

The various kinds of stone block pavements 
were described and the best methods of laying 
them were explained and the steps in construction 
were illustrated by lantern slides. 

On May 23-24 Frank W. Skinner, associate 
editor of Pusric Works, lectured to the Junior 
and Senior classes in the College of Engineering, 
Cornell University, on the Construction of Shield 
Driven Tunnels, the Construction of Concrete 
Bridges, the Construction of Cribs and Coffer- 
dams and the Construction of the Water Works 
of New York City, San Francisco and Winnipeg. 

These lectures were selected from a long list 
formerly delivered by Mr. Skinner regularly at 
the Cornell College of Civil Engineers (this year 
consolidated with the other Engineering Colleges 
at Cornell) and occasionally or in part at a dozen 
other engineering colleges. The lectures outlined 
the state of the art, ordinary difficulties, require- 
ments, operations, methods and plants, and were 
profusely illustrated with lantern slides of stan- 
dard and notable work and equipment. 





Water Maintenance in Springfield 


During the year 1920 there were 38 leaks in 
the 237 miles of supply and distribution mains 
of the water works of Springfield, Mass. an aver- 
age of approximately one to each six miles of 
main. Eighteen of these léaks were at defective 
joints, 3 were broken sleeves, 5 were from 
cracked pipe, 5 were at hydrant connections, one 
was the blowing out of an 8-inch plug, one a 
piece of a burst pipe, and 5 of lesser importance. 
The total cost of repairing these leaks and of 
damages paid for flooding the property because 
of them amounted to $12,603. 

The hydrants in that city suffered more than 
in the previous year from automobiles, 29 having 
been broken by skidding or carelessly driven cars. 
Bills for repairing 13 of these have been collected 
from those responsible for the breakage, 2 had 
not yet been paid, one had not yet been billed, and 
13 were charged to maintenance as it was im- 
possible to learn by whom they were broken. 

It is the regular practice as part of the inspec- 
tion of the system in Springfield to regularly in- 
spect all hydrants and keep them in working con- 
dition. Also to inspect the gates and operate 
them. 

Apparently the Springfield department suffers 
as do so many others that have inherited a sys- 
tem built years ago in that there are no exact 
records of the location of many of the old mains 
and valves, as Mr. Martin reports that “the work 
of inspecting and relocating stop boxes and serv- 
ice pipes is progressing intermittently by the gate 
inspection gang and sketches made as far as lo- 
cations can be determined.” 
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Construction Certainties 


It is certain that there are many hundred mil- 
lion dollars of capital in this country eagerly 
awaiting safe and profitable investment; it is cer- 
tain that nearly all kinds of construction are far 
behind a normal schedule and that billions of dol- 
lars’ worth of new works, composed chiefly of 
labor and materials, are required for national 
comfort and safety, to say nothing of progress; 
it is certain that considerable numbers of work- 


ers of many classes are unemployed, and that. 


very many who are employed are inefficient and 
unreliable and that many are deliberately fight- 
ing for restricted output and disproportionate 
wages; it is certain that there are and can soon 
be supplied abundant materials and equipment 
for executing construction work of all sort; and 
it is certain that the facilities for transportation 
and distribution of materials and equipment are 
not at present operated to full capacity and if co- 
ordinated and effective, could handle a vast 
amount of continuous construction business. 
It.is thus seen that the financial, commercial 
and physical factors are all adequate for the im- 
mediate resumption of construction in a large and 
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wide field. It is urgently needed and many of 
the most powerful and best organized interests 
in this country are earnestly striving to expedite 
it. Obstructing conditions are gradually being 
remedied, construction is slowly increasing and 
we are fully justified in the certainty that con- 
struction will steadily increase, acquiring mo- 
mentum faster and faster, improving general con- 
ditions and bringing resumption in all activities 
in the very near future. 

A very experienced and influential contractor 
has just stated that numerous personal reports 
from contractors, engineers and officials in widely 
distributed points throughout the country an- 
nounce the improvement of construction condi- 
tions “from minute to minute,” and states his be- 
lief that marked and reliable increases will be 
very large by next fall. 

Unlawful combinations and profiteering deal- 
ers are being exposed and severely punished. The 
prices of materials are still generally decreasing. 
Labor demands are slowly being revised, exces- 
sive wages are being reduced and efficiency in- 
creased. These corrections must be universally 
continued with the utmost vigor and persistence. 
The immediate commencement of billions of dol- 
lars of deferred, urgent railroad and municipal im- 
provements, housing and enormous highway con- 
struction, as indicated by the discussion on page 
504, as well as various vital industrial needs, de- 
mand immediate attention, and it is good judg- 
ment on the part of those interested to anticipate 
the inevitable results and to prepare thoroughly 
in advance for the fast approaching harvest that 
will yield profits in accordance with the confi- 
dence and preparation with which it is met. 





Up To Date Tunneling 

The construction of the unprecedentedly long 
Shandaken tunnel for the Catskill water supply 
to New York City, that is described on page 496, 
is of unusual engineering importance and is being 
handled with corresponding skill and experience 
that has developed notable and interesting fea- 
tures in the design and method of construction. 

Although the mountain division of the Hetch- 
Hetchy aqueduct tunnel for the water supply of 
San Francisco has also a length of 18 miles, it is 
interrupted at a point 4% miles from one portal 
by a deep narrow valley, which provides two ad- 
ditional portals for the tunnel construction, while 
the Shandaken tunnel is continuous from portal 
to portal without any emergence from the moun- 
tains under which it passes. This feature involves 
important considerations of transportation of ma- 
terial and of ventilation as well as the provision 
of enough working faces to permit the tunnel to 
be built within the required time. This was at- 
tained by the seven intermediate shafts at ap- 
proximately equidistant locations, at low points 
in the valleys above the tunnel alignment, al- 
though practical developments have indicated 
that the contractor may find it more advantageous 
to omit drifting from the foot of one of the shafts 
and complete the tunnel excavations from the 
other headings. 
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A wise appreciation of the value of preliminary 
investigation led to subterranean exploration by 
more than 150 diamond drill borings along the 
proposed alignment to disclose the character and 
position of the deep rock strata. Considerable 
time and expense were involved, but were well ap- 
plied, enabling the engineers to plan in advance 
for grade and location that promised the most 
satisfactory tunneling conditions. It caused the 
rather unusual feature of depressing the intake 
end of the tunnel 174 feet below the surface, and 
135 feet below the hydraulic grade so that the up- 
per end of the tunnel starts at the foot of a shaft, 
instead of from a portal. Practical reasons have 
also induced the contractors to drive a heading 
wholly from the last shaft, rather than from the 
lower portal, so that the unusual condition is 
presented of a very long tunnel with no working 
portals. The horizontal location deviates from a 
straight line in order to secure most favorable 
locations for the shafts which at best have an 
aggregate length of 3,238 feet. 


Although the nearly horizontal stratification of 
the rock and its general quality are favorable and 
no slide slips are threatened, there is liability of 
falling from the roof, which is safeguarded or 
diminished by timbering that is necessarily kept 
inside of the limits of the conciete lining. In or- 
der to avoid a considerable rock excavation for 
the lower ends of full height bents, the ingenious 
expedient has been devised of supporting the 
three-segment roof bents on steel dowels drilled 
into the rock walls. 


The arrangement of the permanent heavy roof 
lagging is also calculated with a view of providing 
for the most efficient circulation of grout between 
the boards if grouting is necessary after the con- 
crete lining is placed. It was originally intended 
to drive all the tunnel with top headings, but in 
one heading where this was found unsuitable the 
contractor did not hesitate to change it to a bot- 
tom heading and after some trial again changed 
to a full face drift with the full dimensions of the 
finished tunnel, which is found to work more sat- 
isfactorily. 

The contractors have not hesitatde to install 
equipment of a quality and amount proportionate 
to the importance of the work and have invested 
about $1,000,000 in the plant, for all of which 
power is derived from electric current brought in 
on a special line operating motors that drive air 
compressors and other apparatus, thus saving the 
cost of hauling coal and maintaining steam plants. 
The main shafts are fitted with counterbalanced 
elevators, the most efficient types of drills are se- 
lected for the headings and bench work and the 
muck is handled by several powerful machines 
that save time and labor by delivering it without 
hand work to the dump cars hauled by electric 
storage locomotives, hoisted to the surface and 
returned to the tunnel in regular succession with 
equal credit to the engineers and contractors. 
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Engineers Wanted for California Bureau of 
Architecture 

‘The California State Civil Service Commission 
requests us to announce that examinations will 
be held for the positions of associate mechanical 
engineer with the engineering division of the Bu- 
reau of Architecture of the State Department of 
Engineering, and for the position of chief engi- 
neer with the same bureau. For the former po- 
sition the entrance salary is $285 a month, which 
may be increased to $315. For the position of 
chief engineer the entrance salary is $300 a month 
with prospect of an increase to $380, Examina- 
tions will be held in Sacramento, San Francisco 
and Los Angeles as soon as possible after June 
25, which date is the last day for filing appli- 
cations, 

Both of these positions have as their duties the 
design, construction and repair of the institu- 
tional buildings and structures of the state. Can- 
didates must have had not less than four years 
in one case and eight years in the other of engi- 
neering experience, preferably mechanical. 

Persons desiring to enter the examination may 
secure application blanks from the State Civil 
Service Commission at room 331, Forum building, 
Sacramento, or any office of the State Free Em- 
ployment Bureau. 





3.000 Miles of American 
Highway Building 
Annually 





Reasonable prospect for spending $200,- 
000,000 a year for construction and $20,- 
000, for equipment every year in prepara- 
tion for a new era of National development. 





In a recent address to the executive board and 
guests of the Associated General Contractors of 
America, Past-President W. A. Rogers said in 
part: 

There are in this country to-day approximately 
2,500,000 miles of highways, of which about 50,- 
000 miles might be developed into national or in- 
terstate routes or “Main National Routes.” 
There are about 400,000 miles of highways which 
are state trunk lines and which lead into impor- 
tant centers and to and from important market 
points. I assume that eventually ‘this 450,000 
miles of highway will be improved in some form. 
There are now approximately 300,000 miles im- 
proved to a greater or less degree ; approximately 
45,000 miles are hard-surfaced, 15,000 of which are 
concrete, and the balance of the 300,000 miles are 
of gravel or similar form of surfacing : 

I feel sure that in the near future we will be 
building 5,000 or more miles of concrete roads per 
annum. In order to get what this means intelli- 
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gently before us, I am presenting the following 
figures. For this purpose I have assumed the cost 
of $40,000 per mile. This would mean for 5,000 
miles of highway approximately $200,000,000 ex- 
penditure per annum, the employment of about 
100,000 men directly on the construction of this 
5,000 miles for a period of about eight months, 
and the indirect employment in the manufacture 
and preparation of the materials entering into the 
construction of the highway of approximately an 
equal number of men, or a total of 200,000 men 
for a period of about eight months or an ex- 
penditure of $150,000,000 directly for labor per 
annum. 

In addition, an investment in plant of sixty to 
eighty millions per annum is required to con- 
struct a program of this size, which investment 
would have to be renewed at least every four 
years. 

It seems to be a fact that in the history of this 
country some form of construction has been the 
factor that has made possible the subsequent de- 
velopment of the country, for example, the con- 
struction of canals permitted the development of 
Ohio, construction of the railroads in the twenty 
years after the Civil War permitted the develop- 
ment, agriculturally, of the western country. 

Often this development has seemed to be in ad- 
vance of its need, but subsequent history has 
proved that the money has been well spent and 
that the rapid development of the country has 
only been made possible by this construction. It 
seems to me that we are facing an era of highway 
development comparable to the railroad develop- 
ment in the ’70s and ’80s. With the history of the 
past before us, and in view of the magnitude of 
work to be done, it is well to consider how the 
interests of the public may be best conserved in 
this work. ‘ 

If the better class of our contractors are to be 
induced to do this class of work, there are certain 
cardinal principles which must be adopted in con- 
nection with this work. Three of these principles 
I designate as Standardization, Stabilization, and 
Co-operation. Let me eplain. 

We have in this country forty-eight states and 
each state has its different type of highway, dif- 
ferent specifications as to materials and work- 
manship, different methods of payment and di‘- 
ferent types of organization for handling the 
owner’s side of the work. 

The contractor who gains his experience and 
adapts his plant for work in one state, has to re- 
model and recast his ideas for work in another 
states. Cost data gained in one state or even 
sometimes in one county of the state are not ap- 
plicable. without adjustment for another county 
or in another state. 

Materials acceptable in one state may not be in 
another. The proportions of concrete materials 
are different. Take the one item of time of mix- 
ing the concrete. One state may require that the 
concrete be mixed a minute, another state a min- 
ute and a half to get the same results, when prob- 
ably mixing half or three-quarters of a minute 
with a satisfactory machine would give equally 
good concrete. . . By stabilization I mean 
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that a definite program covering a period of years 
should be adopted. The investment in plant and 
organization for highway work is greater than 
that of almost any other contract work, in pro- 
portion to the volume of work. It is hardly rea- 
snable to expect a large outlay for plant to handle 
this work will be made without reasonable assur- 
ance that it will be employed long enough in rea- 
sonably profitable work to justify the investment. 

Definite programs of work should be adopted 
by the state or federal government covering a 
fairly definite amount of work to be done each 
year in the various districts for a period of years. 





Refuse Disposal in London Boroughs 


The problem of disposing of the refuse from 
the various boroughs in the metropolitan area 
of London is increasing greatly in difficulty and 
a committee has been appointed by a conference 
of the borough councils to consider the best meth- 
ods to be adopted. This committee recently 
submitted a progress report setting forth exist- 
ing conditions and tentative suggestions. 

From this report it appears that the amount 
of refuse to be dealt with amounts to 1,500,000 
tons a year. At the present time most of this is 
removed by barges or by rail to dumps in the 
outlying districts, where it constitutes a nuisance 
because of odors and of the rats and flies. Natur- 
ally the difficulty of finding new dumping sites 
increases yearly. The refuse not dumped is 
burned in destructors or is screened and salvaged. 
Prior to the war the cost of removing in barges 
averaged 62 cents a ton, but the cost now is about 
$2.25 a ton, the annual cost in one borough being 
nearly $250,000 last year (converted from English 
money on the basis of $5 to the pound). In most 
cases railway rates are higher than barge rates. 

The suggestion had been made that a number 
of boroughs might combine for removing their 
refuse and acquire land for dumps by condemna- 
tion, but the committee believes that centraliza- 
tion would involve additional transport and dump 
difficulties without corresponding advantages. 

The committee gives a preliminary opinion that 
it will probably be found most practicable to 
utilize the refuse, as is done in several cities, in 
some of which they found that salvaging actual- 
ly produced an asset in relief of taxes. However, 
most of these salvaging schemes are still in the 
experimental stage and definite conclusions are 
not yet available. 

Commenting on this editorially, the English 
Journal, “Municipal Engineering and the Sani- 
tary Record,” points out that: “If most local 
authorities screened and sorted the refuse it is 
highly probable that a glut of such salvage ma- 
terial as tins, rags and paper, which together con- 
stitute 5 per cent of the whole, would be created. 
At the present moment the demand for each of 
these classes of material is remarkably low, al- 
though efficient sales managers, such as those at 
Westminster, Marylebone and Sheffield, some- 
how find a market for them. It may mean that 
local authorities will find it necessary to establish 
factories or encourage establishments of factories 
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for their conversion into readily marketable prod- 
ucts, as is the case in Belgium and Germany, as 
the quantities produced in London alone would 
be enormous. On the other hand, there will be a 
big reserve from cinders, which constitute 45 per 
cent of the screened refuse, whilst the fine dust, 
which constitutes 31 per cent of the total, should 
be readily disposed of to farmers.” It is reported 
that Sheffield obtained a revenue of more than 
$15,000 for the year ending March 25, 1920, from 
its waste utilization, even before the screening 
plant had been installed. 


Street Cleaning in 
Cincinnati 


The decrease in working force led Super- 

intendent Maag to adopt the use of machin- 

ery for sweeping and flushing, and for 
cleaning catch basins. 











The annuai report for 1920 of the Department 
of Streets, Sewer and Catch Basin Cleaning of 
the city of Cincinnati, by Fred Maag, the super- 
intendent of the department, contains as usual a 
very complete statement of the amount of work 
done and the unit costs of the same for each of 
the several months and for each of the operations 
carried out. Cleaning and flushing are measured 
in terms of a “square” of 16,000 square feet as 
a unit. 

Practically all costs were greater in 1920 than 
in 1919. For instance, the average flushing cost 
per unit increased from 13.1 cents in 1919 to 15.1 
cents in 1920, the broom gang from 24.1 cents to 
32.0 cents, etc. Overhead costs increased about 
25 per cent, varying in the different operations 
from 19 per cent to 38 per cent. Most of the oper- 
ations were less in volume for 1920 than for 1919, 
but in spite of this the total cost of all operations 
was about 20 per cent greater. 

Probably the most interesting feature of this 
year’s report is that dealing with the introduc- 
tion in the department of labor-saving machinery. 
This was done largely in the interest of economy, 
and also because of the difficulty of obtaining 
labor. “For some time past the street cleaning 
department has been operating with a greatly re- 
duced force, and this in face of the fact that the 
fewer men have now more streets to clean than 
ever before. The normal roster of employees con- 
tained 582 names: at the, present time and even for 
a very considerable previous period we have been 
functioning with 320 men, including the sewer 
cleaning gangs and supervision of operations.” 

With work constantly increasing and working 
force diminishing, machinery seemed to be the 
only solution and correspondence was entered into 
with the leading manufacturers of street cleaning 
machinery. “Extended investigations, try-outs 
and practical demonstrations were witnessed and 
plans to motorize certain functional operations 
were set on foot.” Tests of machines were made 
in the city itself and “the conclusion was reached 
that street cleaning by machinery must be one of 
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the permanent adjuncts of the department, as the 
success of demonstrations was clearly proved to 
all who viewed the working of same.” 

Two pick-up street sweeper machines of Elgin 
manufacture were purchased, being the first of 
the kind ever seen in Cincinnati. It is stated that 
the machine can clean about 50 miles of street in 
eight hours, or 100 miles if the machine worked 
two shifts a day. “The sweeper has a small brush 
on the side that cleans out the gutters. This is 
followed by the larger or main brush about eight 
feet long, and the dirt and sweepings are thrown 
in a belt conveyor to a box carried on the iront 
of the machine. This box when filled is then mo- 
tored to a given point where the dirt is let out 
and carried away to the point of permanent dis- 
posal, The preliminary operation of these ma- 
chines was such a pronounced success that we 
look into the future with great confidence and ex- 
pectations of results to be achieved. 

“The purchase of a suitable type of auto street 
flusher presented many perplexities to arrive at a 
decision on the class of machine that would be 
best adapted for the streets of our city. After 
much experimenting and observation/ coupled 
with past experience, four of the most modern 
and improved auto flushers were purchased. Each 
carried 1,500 gallons of water, compared to 500 
gallons carried by the old horse-drawn flusher. In 
the new apparatus the water is forced by the use 
of centrifugal pumps provided with special auxil- 
lary motors. An even flow and constant pressure 
is thus provided by this means. In a single trip 
this machine can thoroughly flush a street forty 
feet wide, an accomplishment which was impos- 
sible with the old-style flusher.” The machine 
purchased is a Studebaker flushing apparatus on a 
Pierce-Arrow chassis. 

Both sweepers and flusher have been in use too 
short a time to enable Mr. Maag to give us any 
exact figures of the work performed or unit costs, 
but later we hope to be able to give such figures. 

“The cleaning of sewers always presented a 
strenuous proposition, involving the actual entry 
of the workman into the basin in order to clean 
same by the old laborious hand method of filling 
the buckets, and withdrawing the same to the sur- 
face by windlass, operated also by hand by the 
men on the surface and then depositing same in 
the waiting wagon. This was the system pursued 
for years and years, and in line with progress our 
investigations proceeded to find if it were not pos- 
sible to devise other and better means to facilitate 
basin cleaning, and without the necessity of the 
workmen going into the hole, as the basins were 
so called. 

“In fact, it was becoming more and more diffi- 
cult to hire men for this class of work, on account 


-of this one objectionable feature, of having to go 


into the sewer to make the clean-out.” 

For this service a machine for pumping out 
catch basins was purchased from the Springfield 
Engineering Co., “and the results achieved have 
been all that was claimed and more. It is safe 
to assume that it will pay for itself in short order 
through the saving made over the old method of 
hand cleaning.” 
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Paving Materialsin Various Counties 





Reports from hundreds of counties throughout the United States telling 
where contractors can obtain stone, gravel and sand that will be satisfactory 
to county engineers for use in concrete, macadam and gravel road construction. 





(Continued from Page 459) 


Palo Alto—A no, B no, C 60 or 70 miles, D yes, E yes, 
G yes. : 

Pocahontas—A one, B one, D yes, in parts of the county, 
E yes, H 25 miles. 

Sac—A no, B no, C 150 miles, D yes, E yes, G yes. 

Scott—A 5, B 5, D no, F 20 miles, G yes. 

Tama—A none opened, C 14 miles, D no, E no, G yes. 

Union—A no, B no, D yes, E yes. 

Van Buren—A no, B no, C 50 miles, D not developed, E 
yes, F 50 miles to sand bank, G yes, if opened, H 
50 miles. 

Wapello—A none, B none, C 75 miles; D yes, E no, F 100 
miles, G yes. 

Warren—A no stone at all, B none, C 50 miles by R. R., D 
none at all, E one bar in river, F gravel 23 miles, G yes, 
if washed, H usually buy gravel, no economy to ship 
stone. 

Webster—A no, B no, C 125 miles, D yes, E yes, G yes. 

Winneshiek—A yes, B yes, C McGregor, Ia., D yes, E yes, 
F Claremont or Mason City, G yes, H Claremont or 
Mason City. 

Worth—A no quarries, D lots of gravel, G yes. 

Private Work—A no, D no, E no, F average 40 miles, G 
no, H average 40 miles. 


KANSAS 


Allen—A yes, B yes, D do not think so, E yes, G no, H 
100 approximately. 

Anderson—A yes, B yes, D yes, E yes, G none, H 90 miles 
to Kaw river sand. 

Atchison—A yes, B no, D yes, but not economically, E 
ves, G river sand. 

Barber—A no, B no, C 190 miles, D yes, several by screen- 
ing, E yes, by screening, G rivers and streams full of it. 

Barton—A no, B yes, C 25 miles, D yes, E yes, G yes. 

Brown—A no, B no, C 30 or 40 miles, D none, E no, F 30 
or 40 miles, G no, H 50 to 100 miles. 

Butler—A yes, B ves, D yes, E yes, G no, H Wichita, Kan. 

Cherokee—A yes, B yes, D waste from lead and zinc mines, 
E yes, G yes. 

Clark—A no, B yes, D no, E yes, G yes. 

Crawford—A yes, B yes, D no, E no, F next county west, 
G no, H all sand shipped from Kaw and Arkansas 
river points. 

Elk—A plenty of limestone, B plenty, D very few, E few, 
river gravel used mostly for roads, G no, H Wichita 
80 miles, Topeka 150 miles. 

Finney—A no, B no, C 200 miles, D yes, E yes, G yes. 

Geary—A yes, B yes, D no, E yes, G best quality from 
river bars. 

Graham—aA yes, B yes, D none, except crushed stone, E as 
above, G yes, banks and river. 

Greeley—A no, B no, D 1, E 3, G yes, in abundance. 

Harper—A none, B none, C 70 miles, D no, E yes, G yes. 

Johnson—A yes, B yes, D yes, E yes, G yes. 

Kingman—A none, B none, C 70 miles, D none, E none, F 
100 miles, G yes. 

Labette—A yes, B yes, D yes, E.yes, G no, H sand must 
be shipped in. ; 

Lyon—A yes, B yes, D yes, by washing, E yes, G limited 
amount, H 64 miles shipped. 

Marion—A yes, B yes, D no, E no, F 60 miles, G no, H 
20 miles. 

McPherson—A no, some stone of fair quality, B none, D 
yes, E yes, G yes. 

Meade—A no, B no, C 300 miles, D some, E some, G yes. 
Mitchell—A yes, but not extra good, B no, C 35 miles from 
Beloit, D no, E no, F 15 miles from Beloit, G yes. 
Montgomery—B yes, E yes, H 75 miles. 











a no, C 75 miles, D no, F 30 miles, G no, H 30 

miles. 

Norton—A no, B no, D yes, E no, G yes. 

Osage—A no, B possibly, D not desirable, E yes, millions 
of cubic yards well distributed, G no, H Kaw river 
Topeka 15 to 50 miles. 

Pawnee—A no, B no, C 80 miles, D yes, E yes, G yes. 

Russell—A yes, for bridges, D yes, E none, G yes. 

sae ete no, B no, C 200 miles, D no, E no, F 65 miles, 

yes. 

Shawnee—A yes, B ves, D no, E yes, G no. 

Smith—A yes, B yes, D no, E no, G yes. 

a no, B no, C about 150 miles, D yes, E yes, 

yes. 

Wabaunsee—A yes, B not very suitable, D no, E yes, G yes. 

KENTUCKY 
Allen—A none, B yes, D creek gravel, G creeg sand. 








Barren—A all you want, B yes, D yes, G yes. 
Bracken—A yes, B yes, D no, E no, G no, H shipped in 
50 ‘miles. 


Carroll—A yes, B yes, D yes, E yes, G yes. 

Daviess—A no, B no, C 55 miles, D no, E yes, G yes. 

Fleming—A yes, B yes, D no, E yes, G no. 

Gallatin—A yes, but not used, B surface, D plentv, E plenty, 
F all along Ohio river, G yes, H 10 miles, 

Hopkins—A one just opened, B 40 miles, D no, F 40 miles, 
Go no, H 40 miles. 

Mason—A no, B yes, D yes, G yes. 

Montgomery—A not many, D no, E yes, G no. 

Morgan—A yes, B no, C 50 miles, D yes, E yes, G yes. 

Oldham—A yes, B yes, D no, E yes, G yes. 

Owen—A 2, field limestone scattered over entire county, 

_ D no, E no, G no. 

ae yes, B bituminous, C limestone 110, D no, E no, 
* 110. 

Rockcastle—A yes, B yes, D yes, E yes, G yes. 

Shelby—A no, B yes, D no, E yes, G no, H has to be 
shipped 30 miles. 

Whitley—A none, B none, C 36 miles, D none, E none, 
G none. 


LOUISIANA 
Avoyelles—A no, B no, C 50, D no, E no, F 50, G yes. 
Caldwell—A no, B no, C 30 miles, D no, E no, F 30 miles, 
G no, H 30 miles. 


; MAINE 
Knox—A yes, B yes, D yes, E yes, G yes. 
MARYLAND 
Kent—A none, B none, C 50 
MASSACHUSETTS 
Athol—A yes, B yes, D yes, E yes, G yes. 
Essex—A yes, B ~es, D yes, E yes, G yes. 
Middlesex—A yes, B ves, D yes, E yes, G yes. 
MICHIGAN 
Alger—A yes, B yes, D no, E yes, G yes, 
Cass—A no, B no, C 125 miles, D yes, E yes, F 2 miles, 
G yes, H 3 miles. 
Dickinson—B yes, D yes, E yes, G yes. ° 
Eaton—A no, B no, C 150 miles, D yes, E yes, G yes. 
Emmet—B yes, D yes, E yes, G yes. 
Grand Traverse—D yes, E yes, G yes. 
Kalkaska—A no, D yes, E yes, G yes. 
Lapeer—A no, B no, D yes, E yes, G yes. 
Luce—A yes, B yes, D yes, E yes, G yes. 
Macomb—A no, B no, C 40 miles, D yes, E yes, G yes. 
Mason—A no, B no, C 100, D no, E yes, F 60 mites, G yes. 
Missaukee—A no, B no, C 50 miles, D yes, E yes, G yes. 
St. Joseph—A none, B none, C 80 miles, D yes, E yes, F 
several in county, G yes, H several in county. 
Washtenaw—D yes, E yes, G yes. 


miles, D none, E 50, G 50. 
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Aitkin—D yes, E yes. 

Big Stone—A yes, B yes, D yes, E ves, G yes. 

Blue Earth—A yes, B yes, D yes, E yes, G yes. 

Brown—A no, B no, C 3 miles, D yes, E yes, G yes. 

Carlton—D yes, E yes, G yes. 

Carver—A yes, B yes, D yes, E yes, G yes. 

Chippewa—A none, B none, C 100 miles, D very few, E yes, 
F on roadside, G yes, H 6 miles from nearest R. R. 
point. 

Chisago—A yes, B yes, D yes, E yes, G yes. 

Cottonwood—A none developed, but plenty of rock, C 60 

miles, D yes, E yes, but they vary, G yes, but limited. 

Dodge—A yes, B yes, D yes, with screening, E yes, G yes. 

Faribault—A no, B no, C 40 miles, D no, E yes, F 40 miles, 
G no, H 40 miles. 

Goodhue—B yes, D for building, but not concrete road sur- 
face, E yes, G yes. 

Grant—A no, B no, C 70 miles, D yes, E yes, G yes. 

Hubbard—A none, B none, C unknown, D yes, E yes, G yes. 

Isanti—A no, B no, C 50 miles, D no, E yes, F 50 miles, 
G no, H 50 miles. 

Jackson—A none, B none, C 100 miles, D large number, E 
lots of gravel, G quite a few. 

Kandiyohi—A no, B no, C St. Cloud, 66 miles, D yes, E yes, 


yes. 

Lac Qui Parle—A yes, B yes, D very limited, E yes, many, 
G some. 

Lincoln—A no, C about 15 miles, D yes, E yes, G yes. 

Lyon—B none, C Jasper, Minn., D yes, E yes, G yes. 

Marshall—A-: no, B no, D yes, E yes, G yes. 

Martin—A no, B no, C Mankato, Minn., D no, E yes, G no, 
H Mankato. 

McLeod—A no, B no, C 60 miles, D yes, E yes, G yes. 

Millelacs—A no, B no, C 35 miles, D yes, E yes, G yes. 

Nicollet-—A yes, at Red Stone, B yes, same as A, C 3 miles 
at Kasota, D yes, many, E yes, many, G yes, many, 
H good gravel and sand found along the Minnesota 
river. 

Nobles—A none, B none, C 40 miles, D no, E yes, G few. 

Pine—A yes, D yes, E yes, G yes. 

Pope—A no, C St. Cloud, 60 miles, D great number, E on 
every road, G a number. 

Redwood—A yes, D no, E yes, G yes. 

Roseau—A yes, one, B one, D yes, the county owns 10 pits, 
E yes, G yes, in all gravel pits. 

Stearns—A yes, B no, D yes, E yes, G yes. 

Steele—A no, B no, C 16 miles, D yes, E yes, G yes. 

Stevens—A none, D yes, G yes. 

Swift—A none, B none, C 60 miles, D yes, E yes, G yes. 

Wadena—A none known by highway engineer, B none, C 
St. Cloud, D yes, E yes, G yes. 

Winona—A yes, B yes, D yes, E yes, G yes; Note: There 
are 3 large commercial sand and gravel companies in 
Winona. 


MISSISSIPPI 


Adams—A no, B no, D yes, in stream beds chiefly, E yes, 
G yes, in stream beds chiefly. . 

Benton—A no, B no, C 60 miles, D no, E no, F 60 miles,. 
G yes, H 60 miles. } 

Lafayette—A none, B none, C 60 miles, D no, E no, F 40 
miles, G yes. 

Lee—A none, B none, C 80 miles, D none, E none, F 20 
miles, G none, H 20 miles. 

Lincoln—A no, B no, C 200 miles, D a washed gravel plant 
in county, E yes, numerous, G no, H washing plant in 
county. 

Lowndes—A sand-gravel, B red clay gravel, D yes, E yes, 
G yes. 


MISSOURI 
Butler—A none developed, D gravel bars in rivers, E yes, 


no. 
Caldwell—A many, B yes, D no, G yes, in streams. 
Carter—A yes, D yes, E yes, G yes, but limited. 
Cedar—A no, B no, C not known, D yes, E yes,G yes... 
Clark—A none, B none, C 25 miles, D none, E none, F 30 
miles, G yes. } 
Cooper—A yes, B yes, D some, E no, F 200 miles, G yes. 
Henry—A none tested, B none tested, D none, F about 30 
miles, G none, H Missouri river shipped from Kansas 


City. 
Lincoln—A yes, B yes, D yes, E yes, G yes. 
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Macon—A very few, B few, C about 70 miles, D none, E 

none, F about 70 miles, G none first quality, H Missis- 
_ Sippi river, 70 miles. 

Mississippi—A_ none, B none, C 35 to 45 miles to satisfac- 
tory quarries, D no, E no, F 40 miles, G no, H 40 miles. 

Monroe—A splendid limestone in abundance, B plenty of 
it, a little soft, D small deposits along streams, E not 
enough to go for, G yes. 
Ozark—A yes, B yes, C stone everywhere, D yes, E yes, 
F in all creek beds, G yes, H on all larger streams. 
Perry—A yes, many, B yes, many, D along most streams, 
E yes, along streams, G yes, many. 

Putnam—A no, B no, D no, E no, G yes. 

Ralls—A yes, B yes, D yes, E yes, G yes. 

Schuyler—A none, B none, C 80 miles, D none, E none, F 80 
miles, G none, H 70 to 80 miles, 

St. Claif—A yes, limestone, B yes, C all along Osage river, 
D yes, E yes, F Osage river, G yes. 

Sullivan—A yes, D none, G yes. 


MONTANA 


Beaverhead—A yes, B yes, D yes, E yes, G yes. 

Big Horn—A no, B no, D yes, E yes, G yes. 

Blaine—A no, B no, D no, E yes, G yes. 

Carbon—A deposits for gravel, all parts of county for 
concrete, B large deposits, D many, all parts, E many, 
G by screening. 

Chouteau—A none, B none, D few only, E few, G yes. 

sa no, D im western part of county, E same as D, 

yes. 
Flathead—A yes, B yes, D yes, E yes, G yes, H yes. 
Granite—A no, but much rock is available, B plenty of 
__rock, D yes, E yes, G yes. 

Hill—A no, B no, C 200 miles, D yes, E yes, G yes. 

Madison—A Rocky mountains, B yes, abundant supply, D 
no part of county more than 5 miles from known sup- 
ply, E ves, G yes, considerable number. 

Meagher—A yes, B yes, D yes, E yes, G yes. 

Musselshell—A no, B no, D not for road purposes, E yes, 
but poor quality, G not for concrete roads, H must be 
shipped in on R. R, 

Prairie—A none in operation, D number of gravel deposits 
for concrete and road surface, F well scattered over 

__county, G yes, H well distributed. 

Stillwater—A no, D yes, E yes, G yes. 

Teton—A no, B yes, D yes, E yes, G yes. 

Valley—A no, B no, C plenty surface rock everywhere— 
granite, D yes, E yes, G not of the best. . 

Wheatland—A yes, D yes, G yes. 

Yellowstone—A yes, B yes, D yes, E yes, G yes. 


NEBRASKA 
Antelope—D yes, lots of them, G yes. 
— no, B one, C 60 miles, D yes, E yes, by crushing, 
yes. 
Deuel—A no, B no, C don’t know, D yes, E yes, F 1 to 3 
miles, G yes, H 1 to 3 miles. 
Hooker—A none, B none, D yes, E yes, G yes. 
Knox—A no, B no, C don’t know, D yes, E yes, G yes. 
Morrill—A no, B no, D yes, E yes, G yes. 
——s no, B no, C 35 miles, D no, E no, F 35 miles, 
yes. 
Rock—A yes, B yes, D yes, E yes, G yes. 
Saline—A no, B none, C 40 miles, D no, G yes, H all kinds 
of sand, 
Sherman—A yes, some, D yes, E no, F 100 miles, G yes. 
Wayne—A no, B no, C Minnesota or lower Nebraska, D 
—" E no, F 35 miles, G no, H all shipped by rail 100 
miles. 


NEW JERSEY 
Burlington—A no, B no, C 40 miles, D yes, E yes, G yes. 
Cumberland—A yes, B no, C 55 miles, D yes, E yes, G yes. 
Hunterdon—A yes, B yes, D no, E no, G nothing of any 

size. 


‘Mercer—A 4, B 4, D yes, E ves, G yes. 


Passaic—A 7, B 7, D yes, E yes, G yes. 

Southern Division—A yes, B no, C throughout the district, 
D yes, G yes. 

Sussex—A yes, B yes, D no, E yes, F sand concrete 11 
miles, G no, H 11 miles. 

Union—A yes, B yes, D no, E no, F 30 miles, gravel not 
used in this county, G no, H 25 miles. 

(To Be Continued) 

















JuNE 11, 1921 


PUBLIC WORKS 


Construction Questions Answered 





Suggestions as to methods, “wrinkles” and appliances that may be used to 
overcome difficulties arising in construction work. We invite questions con- 
cerning such problems that may arise from time to time in the experience of 
any of our readers. Answers prepared by competent authorities will be pub- 
lished promptly. It is hoped that others who have solved similar problems 
differently will send us their solutions for publication also; or describe new 
“wrinkles.” If it is only a new way to drive a nail, it may help some one. 





LINING a 20 Foot Well, 
20 Feet Deep 


Important factors influencing design and 
operations that require engineering serv- 
ices. General practice in making and plac- 
ing lining, built monolithic or sectional, 
resistance to sinking, concrete forms, bal- 
last, methods of excavating, provision for 
difficulties, underpinning, jetting and sheet 
piling. 








May 12, 1921. 
Editor, Pustic Works. 

Dear Sir: We are contemplating the digging of a new 
city well, this well will be 20 feet inside diameter and 50 
feet deep, we intend to curb it with reinforced concrete 
and use an orange-peel bucket for excavating and sink 
the curbing with the excavation, the well is to be covered 
with reinforced concrete. 

Will you kindly give me the information necessary for 
the design of this curbing, showing the thickness of wall 
and size of steel and distance apart. I am enclosing ad- 
dressed stamped envelope for reply and thank you very 
much for your reply. 

Yours truly, 





Superintendent. 

Your letter of May 12 does not give sufficient 
information for a detailed answer to your ques- 
tion. The thickness of the lining for the well and 
its reinforcement depend upon several important 
factors, including the purpose for which the lining 
shall serve after the completion of the well, the 
material through which it is to be sunk, and the 
method by which it is to be sunk. 

REQUIREMENTS 

If the lining is to serve as the foundation to 
support a heavy superstructure or to carry ma- 
chinery, or is to be subjected to vibration or im- 
pact, or must be perfectly waterproof, or is to 
have openings through the sides, these features 
must be considered in its design. 

If the character of the material through which 
it is to be sunk is unknown, explorations should 
be .made by preliminary borings to determine 
what is likely to be encountered, and if they are 
not made, the curb or lining must be constructed 
with an excess of strength and rigidity to resist 
hardship in sinking. So far as sinking alone is 
concerned, a thin, light cylinder might suffice 
for passing through soft mud that would not an- 
swer for more difficult materials, nor be able to 
withstand the heavy stresses developed if it en- 





counters irregular strata, logs, timbers or 
boulders. 

It must in any event be designed to resist the 
heavy, unbalanced external pressure and a pos- 
sible unbalanced internal pressure if it should be 
filled with water and the ground outside should 
be dry. It may require a heavy steel or rein- 
forced cutting edge, or a very light one may 
suffice. 

If the excavation is such as can be entirely ac- 
complished by a dredge bucket it should not en- 
danger the integrity of the lining, but if serious 
obstructions are encountered they may require 
undermining, heavy chisel work, or even blasting 
or divers’ work, and it may be necessary to un- 
dercut the lower edge of the cylinder. 

ENGINEERING”ADVICE NECESSARY FOR DESIGN 

Unless the cylinder is of extraordinary weight, 
and perhaps not then, its weight alone will not 
suffice to sink it to the full depth and additional 
ballast must be provided or supplementary de- 
vices like hydraulic jets or compressed air be used 
to diminish the heavy friction. 

The design is therefore a subject that involves 
careiul investigation, study and expert experience 
which can be properly furnished only by an engi- 
neer retained for this purpose. Similar qualifica- 
tions are necessary for safely and economically 
executing the work after it is designed. Such 
services can best be procured from engineers and 
contractors who specialize in this class of con- 
struction, many of whom are members of the 
principal engineering societies and whose names 
are found in the advertising pages of the principal 
technical journals. 

Pusiic Works is very glad and ready to give 
general information or explain novel and stan- 
dard methods of executing work, but cannot, of 
course, undertake to make engineering designs 
for specific cases, or to make investigations and 
give expert advice that are in the province of the 
consulting engineer. 

INTERIOR EXCAVATION AND UNDERMINING 

If the well is for a water works intake, con- 
densation water supply, or other purpose that re- 
quires it to be built, as is sometimes the case, in 
the bed of a lake or river, operations will have 
to be carried on inside a cofferdam which may 

often be adapted from the lining itself. It may 
be wholly or partly built on shore, launched and 
floated to position and sunk by interior excava- 
tion and loading. 

If the well is on shore and the ground is very 
wet it is sunk in much the same way, but without 
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the use of any cofferdam except what is afforded 
by the lining itself. Usually it will be possible 
to “ditch” the lining, that is, to excavate for it in 
the open down to a little below ground water 
level, or as far as can be comfortably pumped 
out, and then build the lining in the bottom of 
the pit, allowing it to sink by its own weight as 
the core is excavated by a dredge bucket working 
under water, as is apparently indicated in the 
inquiry. For such, operations the lower part of 
the wall should be chamfered on the inside to a 
very narrow external edge so as to allow the 
bucket to work as far under the wall as possible 
and to facilitate the fall of the earth from the ex- 
terior under the cutting edge. If, however, local 
conditions are such as to make any undermining 
or settlement of the adjacent surface objection- 
able, this method must be avoided and pains 
taken to excavate only as much material as is 
actually displaced by the lining. 

If no obstructions are encountered and an 
orange-peel or clam-shell bucket is used for the 
excavation, there will be no particular difficulty 
in excavating below the surface of the water, and 
considerable advantage will be gained by allowing 
the water to remain undisturbed in the well dur- 
ing excavation, thus saving the expense of pump- 
ing and, in case of encountering quicksand, pre- 
venting the development of unbalanced pressure 
that might cause a large inflow of quicksand and 
necessitate removing a great deal more spoil than 
required by the actual volume of the well. Ii 
serious obstructions are encountered and it is 
practicable to pump out the well, it shouid be 
done so that men may enter and remove the ob- 
structions; otherwise, the removal by divers and 
by cutting or blasting under water is likely to be 
difficult, slow and expensive. Soft material can 
be removed by a clam-shell bucket; harder mate- 
rial, together with boulders and small timber, even 
hardpan, can be excavated by a heavy orange- 
peel bucket. Sand or mud can be pumped out if 
a suitable centrifugal pump is conveniently 
available, 

SKIN FRICTION AND BALLAST 

As the concrete lining proposed may weigh 
500,000 pounds and as its descent is opposed by 
skin friction amounting to perhaps 1,500,000 
pounds or more, there may be required 1,000,000 
pounds ballast to sink it. an amount which it is 
likely to be difficult to secure and costly to handle 
conveniently. The amount of skin friction and 
consequently the amount of ballast is inversely 
proportioned to the depth of the open pit in which 
the sinking is commenced, and it can be cut in 
half by sinking the lining in two successive sec- 
tions, a process which requires that the interior 
diameter of upper section should be somewhat 


greater than the exterior diameter of the lower . 


section. When this method is employed the lower 
section can be commenced first and sunk until 
its upper edge is level with the bottom of the dug 
pit, after which the upper section can be sunk con- 
centric with it, the material between the two sec- 
tions washed out with hydraulic jet, and the sink- 
ing of the lower section resumed with the elim- 
ination of initial skin friction. 
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The most convenient ballast for loading the 
lining is generally rails, pig iron, or the like, and 
special arrangement must be made to apply a 
large quantity of it without obstructing the 
dredging operations in the interior. 

HYDRAULIC JETS 

In sand, loam, or gravel, sinking can be facili- 
tated by providing powerful hydraulic jets around 
the cutting edge both on the inside and on the 
outside. In soft materials, if these are numerous 
and powerful enough they may alone suffice to 
sink the shell under its own weight to a consider- 
able distance without interior excavation, the core 
being removed afterwards when it may be pos- 
sible to seal the bottom, pump out and excavate 
in the dry. 

If the concrete lining is built up to the full 
height before excavation is commenced, its great 
weight will expedite the sinking at first, and the 
operations can be more rapid and continuous 
throughout. If this is not possible, the shell can 
be built from the bottom up in successive rings 
or courses of any convenient height. In either 
case, steel or wooden forms of the most conve- 
nient and economical type can be selected and 
should be from 5 to 10 feet high, with the outer 


-and inner walls connected by detachable tie rods. 


They should be slipped up in successive stages 

with the lower part always engaging the hardened 

concrete so as to automatically center and sup- 

port the upper portion for each successive course. 
DRY EXCAVATION 

If the soil is hard and dry, the orange-peel 
excavation may be supplemented or replaced by 
hand work. Obstructions can be removed and 
the earth excavated under the cutting edge much 
more advantageously than if the pit is filled with 
water. If the earth stands up well without dis- 
position (oO cave in or bleed around the sides of the 
excavation, it may even be possible to carry the 
excavation several feet below the lower edge of 
the concrete lining and to build the concrete lining 
in successive rings or sections in the bottom ad- 
joining the portion already built, thus underpin- 
ning it with course after course. This method is 
not as desirable as the construction on top so long 
as the lining sinks freely, but if the friction be. 
comes so great as to stop the sinking, the lower 
lining can sometimes be advantageously built in 
this manner. 

In very firm soil, such as solid clay, the exca- 
vation may sometimes be wholly made before 
the permanent lining is built, the sides being 
sheeted and braced temporarily if necessary, and 
serving as an exterior form against which the con- 
crete can be placed around an interior form only, 
after the excavation is wholly or partly completed. 
In such cases the thickness of the lining and its 
reinforcement would probably. be required to bé 
proportioned only to resist unbalanced pressures. 

PNEUMATIC CAISSON WORK 

If there is possibility of encountering interior 
obstructions and a large amount of water at a 
considerable depth and it is necessary to secure 
access to the bottom of the well, provision should 
be made in the lining for the application, if neces- 


-~ 


sary, of air pressure to enable the job to be co:n- 
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pleted by the pneumatic caisson method. This 
can be done by leaving recesses in the inner face 
of the wall about 6 feet above the lower edge, or 
by building a reinforced annular shoulder there, to 
take bearing against beams supporting an air-tight 
deck that can be installed, even under water if 
necessary, and fitted with an air lock permitting 
air pressure to be forced in and the work to be 
completed in the working chamber under the 
deck. This method should only be used in case 
of necessity, but preliminary provision for it is 
very simple and inexpensive. The great objec- 
tions to this method are the cost of the installa- 
tion and removal of the air compressing machin- 
ery, the delay, and the expensive nature of caisson 
work. It is, therefore, a method to be used only 
as a last alternative and is seldom unavoidable. 
LINING EXTENDED FROM THE BOTTOM 

If by excavating and loading the lining is sunk 
to clay, hardpan or other hard stratum and will 
not descend farther, it may sometimes be sealed 
and permanently supported there and excavation 
continued to the required depth over the whoie 
area at once, or if necessary in successive sections, 
and the remainder of the lining built in as a unit, 
or in courses or sections under the integral upper 
portion, If much ground water is encountered 
or the vertical sides of the excavation are un- 
stable, they may be supported by driving slightly 
inclined poling boards or steel or wooden sheet 
piling around the circumference with an air ham- 
mer or by hand as the core is excavated, 





Delivering Bulk Cement and Water to a 
Concrete Mixer 

Recent articles in the “Contractor’s Atlas” de- 
scribe simple and efficient methods of measuring 
and delivering buik cement and water to a con- 
crete mixing machine! thus enabling the contrac- 
tor to expedite and économize the work at the 
saine time that-great accuracy was secured with- 
out additional trouble. It was found cheaper to 
unload bulk cement than cement bags, and ap- 
preciable losses in bags, and in cement adhering 
to them, and the cost of transportation of the 
empty bags were saved by purchasing the cement 
loose in.carload jots for the pavement of more 
than 5 miles of the Franklin-Isaac concrete road 
in Virginia. 

The cement was transferred from cars to the 
storage bin by a 36-foot belt conveyor, hooked to 
the floor at the bottom of the car door. Two 
men in the car shoveled the cement to the con- 
veyor and handled twice as much cement as six 
or eight men unloading with wheelbarrows. 

The hopper bottom storage bin was provided 
with a double acting gate valve shown in the 
sketch, each movement of which measured and 
discharged exactly 3 bags‘of cement to the batch 
box in which the required amount of sand or 
broken stones had previously been placed. 

A simple method for quickly delivering an ac- 
curate amount of water to the mixing machine is 
also shown in the accompanying diagram of an 
arrangement suited to a limited supply, or where 
the water is received slowly and there is no regu- 
lar measuring tank attached to the mixer. The 
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water may be received in a barrel or other con- 
venient reservoir with an overflow or governed 
by a float valve, and flow from this reservoir 
through a short large pipe to the measuring tank 
provided with a number of small holes half an 
inch apart vertically, all but one being filled with 
plugs that are changeable to permit the water to 
escape at any required height, thus forming a 
teil-tale to indicate as soon as the tank is filled. 





— MENT 
CEMENT HOPPER AND MEAS- 
URING VALVE 
The inlet and outlet pipes are fitted with quick 
opening valves with long lever handies and when 
these are set to operate in opposite directions and 


connected by a pivoted bar, not shown in the 
sketch, so that one valve is open when the other 
is closed and vice versa, they can both be instan- 

} 1, 


taneously operated at a single motion and th 
water delivered to the mixer as soon as the aggre- 
gate is placed in the hopper, afterwards the valves 
remain in this position and are reversed just as 
the next batch is readv when they are moved back 


and forth and the operation repeated, and so on. 

Sugar Beet Sap Destroys Concrete Roads 

Much has been written about the effect of traf- 
fic of various kinds, of frost and of other agencies 
in destroying pavements of different kinds of 
materials, but from the west comes news oO: a 
new source of damage to concrete pavements, In 
sections where sugar beets are grown in quant'ty 
and are transported over the roads to factories 
it has been found that the sap or juice from the 
beets is decidedly injurious to concrete pave- 
ments. About two years ago County Commis- 
sioner William B. Hughes, at Salt Lake City, 
Utah, was informed by the vice-president of a 
sugar company in Ogden that “beet pulp juice 
dripping from wagons is very injurious to con- 
crete roads. Concrete road at Loveland factory 
of the Great Western Sugar Company was ruined 
by this means.” Similar trouble was experienced 
at Fort Collins, Colo., and last September the city 
passed an ordinance providing that “all persons 
or corporations are hereby prohibited from trans- 
porting beet pulp over, across or upon any paving 
districts or streets within the corporate limits of 
the city of Fort Collins, or allowing any beet 
wagons to stand upon said pavements or streets 
when loaded with beet pulp; providing beet pulp 
may be transported over, upon and across the 
streets of the city of Fort Collins when carried 
in water-tight wagons and not overloaded and the 
owner and operator of said wagon or wagons has 
a certificate to that effect from the commissioner 
of public works of the city of Fort Collins.” 
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Recent Legal Decisions 


WATER RATES FIXED BY ORDINANCE SHOULD YIELD 
REASONABLE RETURN ON INVESTMENT 


The California Supreme Court holds, Union 
Hollywood Water Co. v. City of Los Angeles, 195 
’ Pac. 55, that an ordinance fixing a water rate 
which would only allow a return to the water 
company of 1.27 per cent on its capital invest- 
ment would be in violation of the federal and 
state constitutions, prohibiting the taking of pri- 
vate property for public use without due compen- 
sation and without due process of law. The tes- 
timony with respect to the amount that should 
be allowed as a reasonable rate of interest on, in- 
vestments of this character placed it at from 6 
to 8 per cent. 





DISCRIMINATION TO CUSTOMER BY ALLOWING FAILURE 
TO PAY BILLS PROMPTLY 


In granting an increase in water rates to the 
City Water Plant of Fayetteville, Ark., the Ar- 
kansas Corporation Commission says: “Like 
most municipally owned plants, it is operated by 
a commission appointed by the city council, who 
do not devote their whole time to the manage- 
ment of the plant. For this reason there is no 
doubt a looseness in the management of the plant. 
Especially is this reflected in the evidence before 
the (Corporation) commission, which shows that 
various patrons of the plant are several months in 
arrears in the payment of their water. bills, one 
user, at least, having gone fourteen months with- 
out paying his bill. The rules on file with this 
commission, and the general policy of the com- 
mission, is to require prompt payment of all out- 
standing bills owing to a utility. It is necessary 
in order to prevent discrimination that these rules 
must be rigidly enforced. The rules filed are as 
much a part of the rates as the amounts fixed 
therein. To allow one customer to violate the 
rules by not paying his bill promptly is as much 
discrimination against the other consumers as to 
give to one customer a lower rate than that fixed 
by the commission.” 





COMPETITION BY MUNICIPAL LIGHTING PLANT 

A petition by a public utility company showed 
that the petitioner was the owner of the gas 
plant in the town of Burlington, Colo., and com- 
plained to the Public Utilities Commission that 
the municipality had, under an ordinance provid- 
ing for a bond issue for the purpose of extending 
the water system of the town, constructed and 
put into operation an electric light plant, and 
was in competition with the petitioner in the mat- 
ter of furnishing light. The petitioner claimed 
that the town had not complied with the statute 
of 1917, which requires that a public utility shall 
thereafter obtain from the commission a certifi- 
cate that public convenience and necessity require 
the exercise of the right or privilege claimed by 
the utility. As it appeared from the evidence be- 
fore the commission that work on the municipal 





lighting plant was begun before the law became 
effective, the Colorado Supreme Court, Burling- 
ton Gas & Electric Co. v. Commission, 194 Pac. 
367, held that the commission’s finding in favor of 
the town was justified. 





OWNER JOINING IN PETITION FOR CHANGE OF GRADE 
STOPPED FROM CLAIMING DAMAGES 


The Mississippi Supreme Court holds, Adams 
v. City of Vicksburg, 86 So. 855, that where an 
abutting owner signs a petition requesting the 
city “to grade the street to proper lines and 
grades,” and the city so grades it properly, with- 
out objection, the owner is estopped from claim- 
ing damages, because the request authorized a 
change of grade, if proper to make it, and the 
owner thereby waived his constitutional right to 
damages. 





REGULATING SUPPLY OF WATER TO TENANTS IN 
BUILDING 


In a suit to compel a water company to supply 
the tenants of a building with water the Vermont 
Supreme Court holds; Waldron v. International 
Water Co., 112 Atl. 219, that where there is no 
general state statute conferring authority to a 
water company to refuse to deal with tenants of 
promises which it is under obligation to supply 
with water, and where the city charter requires 
the water company to furnish water to the “in- 
habitants” of the municipality upon terms of 
equality, the water company has no power to 
make a regulation requiring owners to pay for 
water used by tenants and to refuse to sell to 
tenants. But it is also held that the right of the 
individual tenant to be supplied with water is 
qualified by a duty not only to pay or tender the 
rent charge but also to provide proper means of 
conveying the water to the tenement occupied 
by him. The water company’s possession ends 
at the service line, and it cannot be required to 
provide pipes extending through private prop- 
erty to the several apartments of the block. The 
water company is entitled to exclusive control of 
the service pipes at the point of distribution, so 
that it can supply a tenant who pays his rent with- 
out being compelled to supply others who do not 
pay. In the absence of some materially satisfac- 
tory arrangement respecting the means of sup- 
ply, a tenant demanding water for the portion of 
the premises occupied by him should bring his 
own service pipes to the street line. But where 
the water company has rendered a service to the 
tenants in a block through a one-pipe system 


‘since its inception seven years before without ob- 


jection, though it could at the outset properly 
have declined to supply the tenants through a 
single pipe, the law will imply an agreement to 
continue the service, at least until such time as 
by a proper and reasonable regulation it should 
call upon all its patrons without discrimination 
to change the means of supply. 
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NEWS OF THE SOCIETIES 





June 13—AMERICAN FEDERA- 
TION OF LABOR. Albany Hotel, Den- 
ver, Colo. 


June 13-14—CLEVELAND SECTION 
AMERICAN SOCIETY OF MECH 3.» 
CAL ENGINEERS. Regional meet- 
ing, Great Lakes Territory. Hotel 
Statler. 

June 14-16—NATIONAL FIRE PRO- 
TECTION ASSOCIATION. Annual 


meeting. San Francisco. 

June 15-16—TRI-STATE WATER 
AND LIGHT ASSCCIATION. Ashe- 
ville, N. C. Secretary, W. F. Seit- 
giitz, Columbia, S. C. 


June 15-17--LEAGUE OF MICHI- 
GAN MUNICIPALITIES. re Con- 
vention. Kalamazoo, 

June 17 _- PHILADELPHIA SEC- 
TION, AMERICAN SOCIETY OF ME- 
CHANICAL ENGINEERS. Outing at 
Howard McCall Field. 

June 17—INLAND EMPIRE SEC- 
TION, AMERICAN SOCIETY OF ME- 
CHANICAL ENGINEERS. Joint meet- 
ing with engineering societies of 
Spokane. 

June 17—LOS ANGELES SECTION, 
SOCIETY OF MECHANICAL ENGI- 


NEERS. 
June 20—AMERICAN INSTITUTE 


OF ELECTRICAL ENGINEERS. Salt 
Lake City. 
June 20-24—AMERICAN INSTI- 


TUTE OF CHEMICAL ENGINEERS. 


13th semi-annual meeting. Detroit, 
Mich. 
June 20-24—AMERICAN SOCIETY 


FOR TESTING MATERIALS. Annual 


meeting. Asbury Park. N. J. 

June 21-24—AMERICAN INSTI- 
TUTE OF ELECTRICAL ENGI- 
NEERS. Joint annual and Pacific 
Coast convention. Salt Lake City, 
Utah. 

June 28 — ATLANTA SECO, 


AMERICAN SOCTETY OF MECHAN- 
ICAL ENGINEERS. Election of of- 
ficers. Georgia School of Technology, 
Atlanta. 

June 28-July 1— SOCIETY FOR 
THE PROMOTION OF ENGINEER- 


ING EDUCATION, UNIVERSITY OF 
PITTSBURG. Annual convention. 


New Haven, Conn. 

July 15—NEW ENGLAND ASSOCI- 
ATION OF COMMERCIAL ENG}- 
NEERS. Annual meeting. Crown 
Hotel, Providence, R. I. 

Aung. 10-12—INTERNATIONAL AS- 
SOCTA TION OF STREET CLEANING 
OFFICIALS. Annual conference. Ho- 
tel La Salle. Chicago, II] 

Sept. 13-16—NEW ENGLAND WA- 
TER WORKS ASSOCTATION. 39th 
annual convention. 
Secretary. Frank J. Gifford, 
ont Temple, Boston, Mass. 

Sept. 28 (10 days) —NEW VORK 
ELECTRICAL EXPOSITION. Seven- 
tv-first Regiment Armory, New York 


City. 

Oct. 11-14—INTERNATIONAL AS- 
SOCIATION OF FIRE ENGINEERS. 
Annual Convention, Atlanta, Ga. Ho- 
tel Anslev. Secretary, James J. Mul- 
oaey: Municipal Building, Denver. 

‘olo. 

Oct. 24-28—AMERICAN SOCIETY 


FOR MUNICIPAL IMPROVEMENTsS 
Annual convention. Southern Hotel. 
Baltimore. Md. Secretary. Charles 
Carroll Brown, Valparaiso. Ind 


Nov. 14-18—-AME RICAN PTIBT sy 
HEALTH ASSOCTATTON. Annua’ 
meeting. New York City. 

DETROIT ENGINEFPING SOCIETY 


Joint meeting with Detroit Section 
of the American Society of Mechanical 
Engineers and the Detroit-Ann Arbor 
Section of the American Institute of 
Electrical Engineers. Address by 
Messrs. Galusha and Clarke, of Dwight 
P. Robinson & Co.. New York, engi- 
neers for the new Colfax plant of the 
Duquesne Light Company. of Pitts- 


burgh, on “A Mine-mouth Super Power 
Station,” 


illustrated with lantern slides 





Bridgeport, Conn. , 
715 Tre- 


~ vice-president, C. N. Lauer; 


and moving pictures. Detroit Board 
of Commerce rooms at 8 p. m. 
AMERICAN SOCIETY OF MECHAN- 
ICAL ENGINEERS 

Annual spring meeting, with sessions 
of the Forest Products, Fuel, Machine 
Shop, Management, Materials Han- 
dling, Power and Railroad Divisions 
and General Sessions. At Congress 
Hotel, Chicago. Preceded by inspec- 
tion on May 21 of McCook Field, 
Dayton, and followed on May 27 and 28 
by trip to Rock Island Arsenal. 

ROCHESTER ENGINEERING S0- 

CIETY 

Group meeting. Joseph F. Bright- 
man, local representative of C. A. Dun- 
ham Co., will talk on “Steam Heating 
Systems,” illustrating his lecture with 
lantern slides. Rochester Engineering 
Society rooms at 8:15 p. m. 

FROOKLYN ENGINEERS’ CLUB 

At the regular meeting May 19, the 
General Sales Tax, now pending before 
Congress with special reference to its 
bearing on the engineering profession 
was discussed by Judge L. R. Wilfley, 
former attorney-general of the Philip- 


pines. ; 
At the meeting of May 26 the topic 
presented was “Meters” from the 


standpoint of the city engineer, the leg- 
islator, the executive, the Lockwood 
committee, the district attorney and the 
public, and the establishment of gov- 
ernment standards and codes for all 
materials and appliances was discussed. 

ENGINEERS’ SOCIETY OF PENN- 

SYLVA*TA 

The Engineers’ Society of Pennsyl- 
vania has elected the following officers 
for the coming year: President, F.ich- 
ard V. McKay; vice-president, Theo- 
dore E. Seelye; second vice-president, 
Crosby Tappan; directors, W. S. Bald- 
win, Fred Harry and R. Boone Abbott; 


secretary, Howard E. Moses; and 
treasurer, Harry T. Neale. 
ENGINEERS’ CLU® OF PHILA- 
DELPHIA 


William F. James was elected presi- 
dent of the Engineers’ Club of Phila- 
delphia by a majority of 193 votes. He 
defeated Morris L. Cooke, who had 
been the choice of the nominating com- 
mittee. Other officers elected were: 
treasurer, 
Clayton W. Pike; and directors, Her- 
bert B. Allen and Henry F. Sanville. 

AMERICAN SOCIETY OF CIVIL 

ENGINEERING 

At the regular business meeting on 
June 1, at the rooms of the society, 
Engineering Societies building, New 
York City, “A Model Engineer Viewed 
as a Superior Mechanism ” by S. Bent 
Russell was supplemented by the discus- 
sions of C. J. Tilden on “Engineering 
Ethics”; Rudolph Hering on “Age Im- 
proves the Quality of the Model Engi- 
neer”’; Milo S. Ketchum on “The Pro- 
fessor of Engineering as a Model Engi- 
neer”’; R. S. Parsons on “The Execu- 
tive Can Be a Model Engineer” ; J. W. 
McConnell on “The Contracting Engi 
neer Can Be a Model Engineer”; John 
M. Goodell on “The Engineering Editor 
Can Be a Model Engineer.” 











PERSONALS 
White, G. S., has recently been ap- 
pointed city engineer of Fort Morgan, 
Colo. 


Wade, G. R., has resigned as county 
engineer of Cherokee county, Texas, 
and R. Y. Watson appointed to his po- 
sition. 

Cassin, H. B., has resigned as assis- 
tant engineer of Jefferson county, Ky. 

Brooks, Clarence M., has resigned as 
division engineer of the New Hamp- 
shire State Highway Department to be- 
come highway commissioner of Ver- 
mont. 

Moss, W. E., has been appointed city 
engineer of Mt. Vernon, Wash. 

Shoemaker, H. P., for eleven years 
city engineer of Lock Haven, Pa., has 
resigned to enter private engineering 
practice. 

Clark, B. E., recently acting state en- 
gineer of Oklahoma, has now been ap- 
pointed acting state highway commis- 
sioner. 

Read, L. C., Jr., has been reappointed 
city engineer of Sandusky, Mich. 

Cooper, W. C., has been appointed 
city engineer of Kalispell, Mont. 

Talbot, W. R., is now engineer for 
the good roads: committee of the Cham- 
ber of Commerce, Danville, Va. 

Sneed, John L., has been appointed 
resident engineer for the Virginia 
State Highway Commission with head- 
quarters at Richmond. 

Brown, Norman F., has been ap- 
pointed director of public works, Pitts- 
burg, Pa., to succeed John Swan, re- 
signed, 

Alderman, Ernest S., has been ap- 
pointed state engineer of Oklahoma. 

Tinkham, Samuel E., since 1874 con- 
nected with the engineering and public 
works departments of Boston, died on 
April 21. 

Stanley, George L., has been ap- 
pointed city engineer of Burlington, Vt. 

Kemmish, N. A., has been made city 
manager of Alliance, Neb. 

Edwards, Athol B., of New York 
City, has been appointed city manager 
of St. Albans, Vt. 

Burley, Ralph J., assistant director 
and chief engineer of the Reclamation 
Service in the Department of the In- 
terior, Ottawa, died on April 14. 

McCamy, C. C., has been appointed 
city engineer of Dalton, Ga. 

Ford, E. P., has been appointed city 
engineer of East San Diego, Cal. 

Gilmer, D. E., has resigned as county 
engineer of Reno county, Kan. 

McElherne, J. C., has been appointed 
engineer for Rice county, Minn. 

Coleman, Dwight B., has resigned as 
county superintendent of highways of 
Cortland county, N. Y. 

Robertson, J. D., engineer of high- 
ways, Alberta, has been appointed dep- 
uty minister of public works. 

Parker, G. C., has recently under- 
taken the duties of acting secretary of 
the Department of Highways, Ontario. 

MacPhee, Neil B., has recently been 
appointed town superintendent of Port 
Dalhousie. Ont., to take charge of the 
water works system. 

Schneider, Delmont J., has been ap- 
pointed city engineer and street com- 
missioner of Pocatello, Idaho. 
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DUSTV IAL TRACK AND 
BQUuLPME > 'T 

The Koppel Industrial Car & Equip- 
ment Company has put on the market 
improved sectional industrial railroad 
track made with 20 and.25-pound stan- 
dard rails 15 feet long riveted to 
pressed steel channeled ties with ribbed 
webs, giving them great stiffness. The 
end ties have pairs of angle clips riv- 
eted to them, giving support to both 
the webs and the flanges of the rails 
and provided for holtine the track sec- 
ons together, The ties.are 3% feet 
long and 5 inches wide. Several miles 
of this track are in use by G. P. 


KOPPEL I 


Scharl, Muskegon, Mich. 
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FOR TRUCK WHEEL 
AXLES 





PEDESTAL 


The Koppel Company has also de- 
vised a new pedestal bearing for the 
axles of the wheels in trucks used for 
the transportation of batch boxes. This 
pedestal contains a roller bearing, and 
bolted and riveted to the frame. The 
trucks can be used not only to carry 
batch boxes, but also can receive the 
standard for tilting bodies that trans- 
form them into side dump cars. 
CRAWLING TREAD LOCOMOTIVE 
CRANES 

The 7 and 12-ton crawling tread loco- 
inotive cranes, manufactured by the 
Orton & Steinbrenner Company, are 
small machines capable of performing 
all the functions of large standard 
gauge rail locomotive cranes without 
restriction to track facilities. They are 
suitadle for road and excavating con- 


tractors, states, municipalities, indus- 
trial concerns, ‘coal, sand, gravel and 
broken stone handling, and surmount 
obstacles, climb steep grades, run 
through mud 2 feet deep, turn in a 
circle of 15 foot radius and unload 
sand or gravel at a cost of 2 cents per 


ton. The crawling tread is developed 
from the government military tank 


traction, and reduces unit pressure to 


10 pounds per square inch. It is ad- 
justable automatically and by sei 
screws. 

The cranes are manufactured for 


Operation by steam, electric or gas en- 
gine power. Thev are fitted with 30 or 
35-foot booms, or with special booms 
provided with steam shovel dipper and 
handle and crowding engine. ‘they will 
handle a %-yard to 1%-yard bucket 
and are made either with crawlin 
tread or road wheels, 

TRUCK HOISTS AND BODIES 

The Interboro Hoist & Body Corpo- 
ration, organized to offer dealers 
users complete truck equipment serv- 
{ is will be equipped 


reauirements, 


and 


ices where a chassis 
completely to meet any 
acts as manufacturer and 
tributor of platform. stake. high rack, 
canopy top. express, van and half van 
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truck bodies, Wood hydraulic hoists, 
all-steel and_ steel-lined combination 
wood dumping bodies. hand hoists with 
dump bodies. cranes and _ hydraulic 
hoist services. 

Catalog 2 illustrates many types of 
platform bodies, including 2-yard and 
4-yard dump bodies. Several types and 
sizes of Wood hydraulic hoists and 
Meade-Morrison truck winches. 

SULLIVAN PUMP»: 

Air lift pumps, designed and manu- 
factured by the Sullivan Machinery 
Co., have a central foot piece with an 
umbrella well top and are provided 
with strainers to exclude sand from 
the working barrel of the pump. In 
order to prevent the clogging of the’ 
strainer a method has been developed 
ier displacing the sand close to the 


strainer with gravei forced down 
through a pipe driven adjacent to the 
pump pipe. thus forming a sort of 


drain which stops the sand and per- 
mits the water to flow freely through 
the strainer. This device is said to 
ften increase the vield of the well 400 


per cent. 
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SULLIVAN AIR COMPRESSORS 

The Sullivan angle-compound power 
driver air compressors manufactured by 
the Sullivan Machinery Co., are illus- 
trated in bulletin 77-B, that deals with 
three machines of the belted class and 
two of the direct connected class. These 
machines, introduced a dozen years 
ago, are now in extensive use in mines, 
quarries, shops, water works and on 
general construction, where it is 
claimed they deliver more actual com- 
pressed air than any other type of air 
compressor, per unit of power, atten- 
tion, supplies, installation cost and 
floor space. 

The distinctive features of the angle 
type compound compressors are that 
one cylinder with its connecting rod 
and cross head is almost horizontal, 
while the other is a high pressure cyl- 
inder with its accompanying members 
is in a vertical plane, and that both 
are actuated by a single crank. The 
advantages secured by these features 
include the balancing of reciprocating 
forces, small floor space, low cost of 
installation, low nower cost per unit of 
air compressed, low maintenance cost, 
flexibility of drive, reduction in care 


and attention and accessibility. These 
claims are demonstrated by analysis 
and illustrated by engravings, made 


from various pictures of installations 
and by careful descriptions of the im- 
portant details of the machine. The 
construction features include an open 
hearth steel crank shaft, a band fly 
wheel made in halves, high and low 
pressure cylinders with liners placed 
under hydraulic pressure, air actuated, 
plate type inlet and discharge valves, a 
three-pass counter current intercooler 
with copper or aluminum tubes, stream 
lubrications for shaft bearings and 
cross heads and guides, separate oil 
pumps for the air cylinders. The Class 
WN-3 compressors are adapted for op- 
eration by an electric motor, oil engine 
or water wheel mounted directly on the 
crank shaft. 

Where more than 1,400 cubic feet of 
air per minute is required or where the 
capacity should be variable and elastic 
within wide limits the Sullivan twin an- 
gle compound compressors are recom- 
mended. These consist of two single 
complete compressors set side by side 
on a common foundation and driven by 
a common shaft on which is mounted 
either an electric motor or the belt pul- 
ley. These halves of the machine can 
be installed successively as required or 
may be detached and operated inde- 
pendently, or one half may be tempo- 
rarily thrown out of service by closing 
one of the inlet loaders by hand. If 
only one quarter of the full capacity is 
sufficient, one side of the unit is un- 
coupled and one intake valve removed 
from the opposite side. For three 
quarter loads, both sides of the plant 
would be in commission, but on one 
side a set of inlet valves would be re- 
moved, one from the upper end of the 
high pressure cylinder and one from 
the rear end of the intake cylinder. One 
unit can be cut out leaving the other 
operating at full load, or one side can 
be run at full load while the regulation 
is applied to the other side to meet the 
demands. 

The WI-3 single stage angle compres- 
sors compress the air in both cylinders 
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alike from a common inlet conduit or 
separate inlets as required, the inter- 
cooler is omitted, and they are available 
in single units up to 2,700 cubic feet 
and for pressures for from 5 to 40 
pounds, Air receivers can be provided 
with capacity. of 12 to 376 cubic feet 
suitable for low pressure cylinder dis- 
placements up to 4.000 cubic feet per 
minute. 
JUMBO TRENCH PUMP 

The Jumbo diaphragm trench pump 
for handling large quantities of dirty, 
gritty water has no complicated parts, 
no sliding plunger, or cylinder, but two 
valves and a strong, durable rubber di- 
aphracm with an up and down move- 
ment constitutes the pumpine mechan- 
ism. It is equal to 20 or more men 
and 12 hand pumps. and is operated at 
3 cents per hour per horsepower. It 
will lift water from 20 to 25 feet by 


513 


size trench excavators and backfill rap- 


idly with one man, Equipped with a 
clamshell bucket it will load or unload 
coal, crushed stone, sand, gravel, or any 
other loose material. It will also serve 
as a locomotive crane operating any 
kind of hook, hoisting, or grappling de- 
vice. 

The side wheel excavator makes a 
cut 18 to 20 inches wide and i4 feet 
deep, suitable for telephone or gas pipe 
ditches and is so arranged that it can 
be operated close to the curb at the 
same time automatically depositing soil 
on the opposite side of the trench and 
reducing the time and cost of the work. 

The P & H power traction tamper 
has a 6-foot wheel base, tread of 56 
to 80 inches, and a three horsepower 
water-cooled four-cycle gasoline engine 
with friction clutch pulley. It will op- 
erate on a trench of 36 inches maxi- 
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suction, but discharges .from the pump 
bv gravity. It has a working speed of 
100 r. p. m. and is moundted on a rigid 
base that may. if required. be placed 
on standard engine trucks. Either one 
two pumps are mounted on the 
same base and operated by the same 
engine. It is made in nine sizes, or 
combination of sizes. with 1% and 3 
', p. engines with approximate capaci- 
ties of 1,800 to 12.000 gallons per min- 
ute. The net weight varies from 450 
to 1.140 pounds and it is manufactured 
by the Nelson Bros. Co. 

P & H EXCAVATOR CRANE 205 

The P & H excavator Crane 205 with 
accessory buckets, manufactured by the 
Pawling & Harnischfeger Co., is of all 
steel construction, mounted on cater- 
pillar tractors, and uses gasoline or dis- 
tillate fuel and provides a complete in- 
dependent operating unit with no acces- 


or 


sory equipment but the buckets. It has 
a 30-foot boom with ‘%-yard drag, 
scraper, clam-shell or orange peel 


bucket and has a lifting capacity of 
from 15,200 pounds at 8-foot radius to 
3,300 ‘pounds at 30-foot radius. It 
weighs 14 tons, has a speed of one mile 
per hour and is equipped with a 40 h. p., 
4-cylinder engine with a drag-line pull 
of 9,500 pounds at a speed of 100 
pounds per minute. 

Equipped with a Page bucket it will 
excavate open or sloping bank ditches, 
clean out old ditches, dig cellars and 
regular open trenches, and _ grade 
streets. Equipped with a self-acting 


scraper bucket it will follow the largestlong. 


PUMP 


TRENCH 


UCMBO 
mum width at the depth of 74% feet, 
using a 150-pound ram with a 9x 12- 
inch head and a 20-inch stroke. Its 
road speed is 1% miles per hour and 
the feeding speed is 6 feet per minute. 
REED ROAD TRACTORS 

Tractors manufactured by the Reed 
loundry & Machinery Co. are recom- 
mended for hauling materials, graders, 
scarifiers and operating rock crushing 
machines and for other service in road 
construction. They are built for per- 
forming severe service for many years, 
and are made in 15-30 and 18-36 sizes, 
the large size is provided with a 4-cyl- 
inder motor and right and left jack 
shafts driven by independent clutches, 
obviating the necessity of any differen- 
tial. The! drive wheel has a powerful in- 
dependent brake, tractors have speeds 
of 2% and 3% miles per hour for- 
ward and 1% miles reverse. The over- 
all dimensions are 70 x 144 inches by 
66 inches high, and weight is approxi- 
mately 6,000 pounds. 

INTERLOCK 

Receiving basin, ‘inlet and manhole 
heads, manufactured and sold by the 
Interlocking Casting Company, are im- 
Nroved cast iron fixtures of which the 
covers are at all times interlocked with, 
and cannot be removed entirely from, 








The sixty-six pontoons in the Dar- 
danelle bridge, Arkansas, are fastened 
together and to several intermediate 
towers by %-inch galvanized iron 
Leschen wire ropes 180 to 225 feet 
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ONE-MAN ROAD-RAZER WITH 


ROAD-RAZER 
The One-Man Road-Razer, manufac- 


tured by the Avery Company shaves 
off the high spots and fills up the low 


3-SECTION FLEXIBLE BLADES 


spots, can be turned in its own tracks 
with the one castor wheel and has 
flexible 3 section blades. It has a 6 
cylinder motor and 3 speed reverse. 
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REDUCING LABOR COSTS OF CON- 
CRETE PAVEMENTS 

In the ‘construction of an 18-foot 
pavement 8 inches thick at the center 
on the Chicago-Joliet road, Ill, the 
contractor, R. F. Conway Company, 
unloaded sand and stone with clam- 
shell buckets, the stone was hauled in 
two trucks to storage on the sub-grade 
where it was loaded by a Barber- 
Greene bucket loader into a Lee body 
on a Ford truck chassis that hauled it 
50 feet and delivered to the loading 
skip of a four-bag batch mixer and 
returned, shuttlewise, without turning 
around. 

Sand and cement for the 1:2:3% mix 
were loaded by hand and a crew of 24 
men built an average of 450 linear 
feet of pavement per 9-hour day. 

The loading machine replaced 8 
shovelers and was operated bv one en- 
gineer at $1.25 per hour, one helper at 
70 cents per hour-and consumed 8 gal- 
lons of gasoline at 30 cents and one 
quart of oil at 80 cents, making, with 


overtime, a total of $20.77, or $0.023 
per square yard of pavement, as com- 
pared with the cost of $50.40 for eight 
shovelers doing the same work for 
$50.40, thus saving $29.63 per day, or 
$0.033 per square yard. The total 
amount of pavement laid was 86,000 
square yards. 


The London Concrete Machinery Co., 
Ltd., of London, Ont., is to distribute 
throughout Canada and the British Em- 
pire the pumping equipment manufac- 
tured by the Aurora Pump & Manufac- 
turing Co., of Aurora, Ill manufactur- 
ers of centrifugal pumps of all types, 
including turbine pumps for deep wells. 

The Nova Scotia Steel & Coal Co., 
Ltd., and the Dominion Steel Corpora- 
tion, Ltd., have ratified the agreement 
merging these two companies with Hal- 
ifax Shipyards, Ltd., the merger to be 
conducted under the name of British 
Empire Steel Corporation, Ltd. 


D. Henry Bonner, whose resignation 
from the Ford Motor Co. was recently 
announced, has joined the Four-Wheel 
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Drive Auto Co. in the capacity of Sales 
manager. Mr. Bonner went with the 
Ford organization in 1914 and made 
rapid progress, holding many responsi- 
ble positions. At the time of his resig- 
nation he was in charge of assembly 
operations in all of the branches in the 
United States. 


C. J. Reilly has resigned as general 
superintendent with the Sandusky Ce- 
ment Co. to take a position as super- 
intendent of the company’s plant at 
York, Pa. His former position will 
be discharged, for the present at least, 
by F. G. Herman. C. B. Roger will be 
sales manager and will be located at 
the sales office at Cleveland, Ohio. 


F. J. Adams has been appointed su- 
perintendent of the Bonner Portland 
Cement Co. at Bonner Springs, Kan., 
to succeed U. S. Hannum. 


G. C. Knickerbocker, formerly chief 
chemist of the Knickerbocker Portland 
Cement Co., at Hudson, N. Y., is now 
with the Great Western Portland Ce- 
ment Co., Mildred, Kan., as_ chief 
chemist. 
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ITS MANUFACTURE 
AND USE 

4% x7 inches, 207 pages, illustrated, 
bound in cloth. The Koehring Co., 
Milwaukee, Wis. This _ aitractive 
handbook for field use has chapters on 
materials, field operations, highway 
construction, forms, reinforcing steel, 
specifications, bridges and _ culverts, 
estimating costs, foundations and foot- 
ings, waterproofing, submerged con- 
crete, , and mechanical equipment; 
tables for estimating and examples for 
use of them together with miscellane- 
ous notes for superintendents and 
foremen. 

This book is intended to be a guide 
to the manufacture and placing of con- 
crete in permanent structures and a 
suggestion on better care of equipment. 
It recommends proportions and sizes 
of aggregate for many different kinds 
of concrete construction, and shows 
the minimum storage and number of 
cars of materials required daily to use 
with different sized mixers on highway 
construction. It gives valuable infor- 
mation about ordinary causes for diffi- 
culties with machinery, and the best 
methods for caring for it, and is valu- 
able and convenient for every-day use. 

SPEED WITH ECONOMY 

Barney-Ahlers Construction Co., 110 
W. 40th street, New York, issues a 6- 
page booklet illustrating a number of 
industrial buildings, coal pockets and 
other structures that they have recently 
built with rapidity. 

They base their policy on specializ- 
ing on industrial construction, medium- 
sized jobs limited to what they can 
give personal attention in a given ter- 
ritory. They have prepared standard 
estimate charts, which they offer to 
send to inquirers, who will inform 
them of the approximate size of the 
building contract, the number of 
stories, floor load and purpose of 
building. 
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